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Encode/Decode 

Ensures the security of your files. 


Clock/Calendar 

Automatically inserts the date and time 
when you turn on your computer. 


Calculator 

Does your figuring in 
background mode so you 
won } t have to change 
programs. 


Memo 

Writes 
memos and 
keeps a 
written 
record of 
each one. 


Personalized form letters 

Uses your file to personalize 
your letters and make labels. 
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// Appointment 
Reminder 

r Lets you know where 
to be and when. 


Tbcmar thinks your PC 


As your business grows, so should your 
computer. Only Tecmar offers you this unique 
package of hardware and free software. With it 
your PC can grow to its full potential. 

Tecmar Multifunction Boards... 

“extremely powerful!’-PC World 
A Tecmar board will expand your computer’s 
memory and increase its speed and efficiency. 
It will give you additional ports to accommodate 
a wide range of peripherals from modems and 
plotters to dot matrix and letter quality printers. 


With a Tecmar board you can run powerful pro¬ 
grams like Lotus 1-2-3™* and WordStar (li,tt on a 
PCjr. The RamSpooler makes printing a back¬ 
ground task and frees your PC for other jobs. 

A built-in clock/calendar automatically inserts 
the date and time at power on and is indepen¬ 
dently powered by an easily replaced battery. 

Every Tecmar multifunction board is run 
through a series of rigorous tests to ensure quality. 
Our incredibly low failure rate (0.4%) is un¬ 
paralleled. All boards are additionally backed 
by a full one-year warranty. 


























Rolodex t 
Finds the name and number 
you need instantly without * 
changing programs. I 


Banner 

Allows you to print in a variety of type 
sizes. Even large banners! 


Hardware Diagnostics 

Tests your PCs memory and parallel 

ports to stop problems before they happen. 


Personal Finance 

Balances your 
checkbook 
and helps 

you keep an A 

inventory. A 


should do all of the above. 


Free Software “...a chest of Jewels!- PC Week 
Great hardware deserves great software. So, if 
you buy a Tecmar board we’ll give you our 
Treasure Chest™ of Software at no extra charge. 
The Treasure Chest consists of 24 
programs that include business 
applications, a calculator, a 
security system, hardware diag¬ 
nostics, even games! Most of 
these can be run in background 
mode with programs like Lotus 
1-2-3 and WordStar. Using these 


features is as easy as a couple of keystrokes, 
and without changing disks. No other company 
offers you such an extensive array of software 
with their multifunction boards. 

So, ask your dealer for a demonstration 
of any of Tecmar’s multifunction 
boards. And check out the free 
software while you’re there. Or 
call 216-349-0600 for the dealer 
nearest you. 

Lotus 1- 2- 3 is a registered trademark of the Lotus Development Corporation. 
tRolodex is a registered trademark of the Rolodex Corporation. ftWordStar 
is a registered trademark of the MicroPro International Corporation. 
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THE POWER BEHIND THE PC 
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The multi user data base management system 
that puts mainframe power in your micro. 



• RETRIEVAL STRATEGY OPTIMIZER 
— Automatic use of 8087 chip (if available) 
• APPLICATIONS PORTABILITY 
• MULTI-USER 
— Full transaction processing control 
• C LANGUAGE INTERFACE 
• QUALITY PRODUCT SUPPORT 

Zim is a mainframe data base 
management system that runs on 
micro-computers. If you want 
mainframe power, speed, flexibility and 
freedom from arbitrary ///A\V> 
limitations all at 
a micro price, talk to 
us about an evaluation system. 


ZIM is a fully integrated fourth generation application 
development language that is loaded with these features 
and more. 

• POST RELATIONAL 

— Entity Relationship Model 

— Powerful extension of Relational Model - 

• REPORT WRITER | | M | 

— Unlimited break levels, summary/ / y 

detail reports, output to disk, / / 

printer, terminals / / 

• FORMS PAINTER AND MANAGER -- 

— Menus, data entry, data display 
— Box fields 
— Old field value recall 

• DATA DICTIONARY 

• COMPILER • PROGRAMMING LANGUAGE 

• APPLICATION COMPLEXITY SUBJECT 
ONLY TO HARDWARE LIMITATIONS 

• UNLIMITED FILE RELATIONS 

— One to one 

— One to many 

— Many to many 

— Unrelated 


The Information Interface 


2AKTHE 


Dealer inquiries are welcome. 


INFORMATION INC 


1 785 Woodward Drive 
Ottawa, Ontario K2C 0R1 
(613)727-1397 
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Btrieve and Xtrieve. 

B-tree file access for all your programming 
languages. With the query tool your users 

demand. 


Introducing a powerful data base combination for PC 
application developers. Btrieve™, the most sophisticat¬ 
ed file access method for your IBM™ PC. In single user 
and network versions. And Xtrieve™, a new menu- 
driven query tool that gives you—and your users—fast 
access to information. 

Btrieve: for professional programmers. Btrieve pro¬ 
vides fast, flexible file management for all your applica¬ 
tion development. All your programming 
languages—BASIC, Pascal, Cobol, C. With multikey 
access to records. Automatic file recovery. Unlimited 
records per file. Duplicate, modifiable, and segmented 
keys. Variable cache buffer. 

Better applications faster. Based on the b-tree file 
indexing system, Btrieve provides optimal file manage¬ 
ment and eliminates writing file management routines. 
So you can develop better applications faster. 

Xtrieve: easy window interface. The ideal comple¬ 
ment to Btrieve, Xtrieve is the non-programmer’s inter¬ 


face. Xtrieve’s full relational capabilities let users define 
a virtual table of data from multiple files. Then Xtrieve 
speeds them through query building with a series of 
easy-to-follow windows. 

No command language. Xtrieve is completely menu- 
driven, so there’s no need to memorize command lan¬ 
guage. Or special syntax. Everything you need is on 
the screen. You and your users can perform unlimited 
queries—and get answers fast. 

Xtrieve features a full range of restriction criteria. 
Online help messages. Automatic maintenance of in¬ 
formation order by multiple indexes. And interfaces to 
access information from Lotus 1-2-3™ and dBase II® 
files. 

Network capabilities. Network versions of Btrieve 
and Xtrieve allow data sharing in the most popular PC 
networks — PCnet™, NetWare™, EtherSeries™, Mul- 
tiLink™, and OmniNet™. 

For more information or to order, call or write: 



SoftCraft Inc. 

P.O.Box 9802 #590 Austin, Texas 78766 (512)346-8380 

Suggested retail prices: Btrieve, $245; Xtrieve, $195. Btrieve/N (net- Btrieve and Xtri eve, IBM, 1-2-3, dBase II, PCnet, NetWare, EtherSeries, MultiLink, 

work), $595; Xtrieve/N, $395. Dealer inquiries welcome. Btrieve re* OmniNet, and MS are trademarks of SoftCraft Inc., International Business 

quires PC-DOS or MS™T)OS l.X or 2.X; Xtrieve, PC-DOS or Machines, Lotus Development Corp., AshtonTate, Orchid Technology, Novell Data 

MS-DOS 2 X Systems, 3Com Corp., Davong Systems Inc., Corvus Systems, and MicroSoft Inc. 
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CONCURRENT PC-DOS / DON AWALT 

Digital Research’s latest alternative to MS-DOS offers multitasking/multiuser capabilities and some DOS compatibility. 

45 

PROFESSIONAL DEBUGGING / DAN DAETWYLER 

IBM has added power to debugging with its Professional Debug Facility, a comprehensive and complex product. 

60 

PROGRAMMING FOR THE 3270-PC / ARMEN HARIAN and JEFFREY KRANTZ 

Certain incompatibilities between the PC and 3270-PC must be considered when writing programs to run on both machines. 

74 

ENHANCEMENT BY JRAM-2 / DON AWALT 

A multifunction board and software from Tall Tree Systems have a profound effect on the power of the PC. 

92 

SPINNING YOUR OWN VDISK / ED NISLEY 

Although they may not know it, owners of DOS 2.0 (and later) have a free program to create a virtual disk drive. 

100 

DIGITAL DESIGNS / WILLIAM H. MURRAY 

Designing and simulating electrical circuits is simplified with Micro-Logic from Spectrum Software. 

112 

PLOTTING DATA / PETER G. AITKEN 

Electrical signals can be digitized and then displayed as waveforms on the computer screen or in hard-copy. 

123 

TREE STRUCTURES, PART 2 / ATINDRA CHATURVEDI 

The complete source code for implementing a B+tree file-management system is presented in this second of two articles. 

131 

THE MAKING OF AN XT / AUGIE HANSEN 

Don’t ever let it be said that a PC cannot mature into an XT. The hardware conversion can be done at home for $1,000. 
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To Order or to 

Information, Write or Call: 

Opt-Tech Data Processing 

P.O. Box 2167 • Humble, Texas 77347 


Scroll & Recall 


Screen and Keyboard Enhancement 

for the IBM - PC, XT and Compatibles 

Allows you to conveniently scroll back 
through data that has gone off the top of 
your display screen. 

' Allows you to easily recall and 
previously entered DOS commands and 
data lines. 

Very easy to use, fully documented, 
patible with all versions of DOS, mono 
chrome & graphic displays. 

$69 - Visa, M/C, Check, COD, POs 
Phone orders accepted 
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OPT-TECH SORT™ 


SORT/MERGE program for IBM-PC & XT 

Now also sorts dBASE II files! 

• Written in assembly language for high performance 
Example: 4,000 records of 128 bytes sorted to give 

key & pointer file in 30 seconds. COMPARE! 

• Sort ascending or descending on up to nine fields 

• Ten input files may be sorted or merged at one time 

• Handles variable and fixed length records 

• Supports all common data types 

• Filesize limited only by your disk space 

• Dynamically allocates memory and work files 

• Output file can be full records, keys or pointers 

• Can be run from keyboard or as a batch command 

• Can be called as a subroutine to many languages 

• Easy to use, includes on-line help feature 

• Full documentation — sized like your PC manuals 

• $99 —VISA, M/C, Check, Money Order, COD, or PO 
Ouantity discounts and OEM licensing available 

To order or to receive additional information 
write or call: 

OPT-TECH DATA PROCESSING 

P.O. Box 2167 Humble, Texas 77347 
(713) 454-7428 

Requires DOS, 64K and One Disk Drive 
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Imagine 

iBASEIir 

running up 
to 20 times 
faster. 

■ 

The time 
for Clipper 
has arrived. 



Clipper introduces you to the time of your life. 


Time is your most 
valuable commodity. 
Because how you 
spend your time, is how 
you live your life. 

At Nantucket, we 
believe you should live 
life to the fullest. 

Clipper, the first true 
compiler for dBASE 
III,™ is a timely exam¬ 
ple. Now, dBASE com 
piled by Clipper runs 2 
to 20 times faster than 
dBASE with its stan¬ 
dard interpreter. 

A dBASE interpreter 
painstakingly checks 
and executes your 
source code one line at 


a time, every time you 
run a program. With 
Clipper, once you’ve 
debugged your source 
code, it’s compiled into 
more efficient machine 
code. Your program 
runs without the time- 
consuming overhead of 
redundant translation. 
Clipper compiles all 
your existing and future 
dBASE III programs. 


Developing a com¬ 
piler for dBASE III was 
just a matter of time. 
Call your dealer or our 
toll free 800 number 
and ask for Clipper. 


Then go make the 
most of your life time. 


Nill lluckcl 


20456 Pacific Coast Hwy„ Malibu, Ca. 90265 (800) 5561234 exl. 225. In California (800) 4412345 ext. 225 
CIRCLE NO. 217 on reader service card dBASf III is a registered trademark ol Ashton late 




Get yourself a 



This little critter comes with specially-designed software 
that flies through the maze of keystrokes on the most 
popular business programs faster than you 
can say “cheese.” 

Microsoft* Mouse puts the power to run 
Multiplanl Lotus 1-2-3,“ VisiCalc* and 
WordStar* in the palm 
of your hand. Click 
the left button on 
the mouse, a custom 
menu appears. In 
English, not hierogly¬ 
phics. Click the right 
autton and execute your 

command: move text or data, edit, format, print. All at 
blinding speed without touching the keyboard. 

It also lets you create your own menus for editing and 
formatting existing application programs. So people can 
learn programs quicker and do more productive work as 
they learn. 

The mightiest mouse* 


Microsoft Mouse runs circles around other mice. 

It is the high performance mouse for the IBM* PC and 
PC XT From the company known for high 



trained mouse* 




performance software. Microsoft BASIC is the language 
spoken by nine out of ten microcomputers worldwide. 

MICROSOFT l ^ )ur MS-DOS operating system tells 

The High Performance Software" yOUt IBM PC HoW tO think. 

So don’t monkey around with any other mouse. Call 
800-426-9400 (in^shington State call 206-828-8088) 

for the name of your nearest Microsoft dealer. Then 
go with Microsoft Mouse. 

The mouse that soars. 


Microsoft and Multiplan are registered trademarks and MS is a trademark of Microsoft Corporation. 
Lotus 1-2-3 is a trademark of Lotus Development Corporation. VisiCalc 
is a registered trademark of VisiCorp. WordStar is a registered trademark of MicroPro. 

IBM is a registered trademark of International Business Machines Corporation. 



A 

BULLET PROOF 
DEBUGGER 


ATRON Announces 
Source Level Software 
Debugging 


Without source level debugging, the 
programmer must spend time mentally 
making translations between assembly 
language and the C, PASCAL, or 
FORTRAN source code in which the 
program was written. These tedious 
translations burn up valuable time 
which should be spent making critical 
product schedules. The low level hex 
and symbolic debuggers available 
today are superceded by ATRON’S 
solution — Source Probe. 


A 

SNAP SHOT 
OF REAL TIME 
PROGRAM EXECUTION - 
BY SOURCE CODE ! 


WHY DEBUG YOUR PROGRAM IN 
ASSEMBLY LANGUAGE WHEN 
YOU WROTE IT IN 
ONE OF THESE... 




20665 FOURTH STREET • 


a debugging company 

SARATOGA, CA 95070 • (408) 741-5900 


What good is a debugger that can be 
wiped out by an undebugged pro¬ 
gram? With Source Probe running on 
PC PROBE, the software is write 
protected and cannot be changed. 

ATRON PROVIDES THE 
DEBUGGING TOOLS WHICH 
FIT YOUR PROBLEM 

PC PROBE — A hardware aid 

to symbolic 
software debugging 

SOFTWARE PROBE - A symbolic 
debugger, runs 
without PC PROBE 

SOURCE PROBE — A source level 
debugger, versions run with 
or without PC PROBE 

PERFORMANCE AND 
TIMING ANALYZER - For finding 
where your program 
spends its time 

WE HAVE HUNDREDS OF 
HAPPY CUSTOMERS 

ATRON produced the first symbolic 
debugger for the PC and the first 
hardware aided debugging tool — PC 
PROBE. We have hundreds of happy 
customers who have made their 
schedules because of ATRON 
debugging tools. Why waste more 
time — call us today! 


When Source Probe is running on 
ATRON’S PC PROBE hardware, the 
real time execution of the program is 
saved. You can then view your source 
code as it executed in real time — 
including all the changes the program 
made to your data variables. 

HOW TO 

FIND A BUG WHICH 
OVERWRITES MEMORY 

When running on PC PROBE, the 
Source Probe can trap a bug which 
overwrites a memory location. 

Because complex pointers are 
normally used in high level language 
programming, this bug occurs fre¬ 
quently and is very difficult to find. 


HOW TO SINGLE STEP YOUR 
SOURCE CODE AND KEEP 
CRITICAL DATA IN VIEW 

With Source Probe, you can step your 
program by source code statements. 
While stepping, a window which you 
define can display critical high level 
data structures in your program. The 
next several source code statements 
are also displayed to give you a pre¬ 
view of what the program will do 


HOW TO DISPLAY DATA IN 
MEANINGFUL FORMATS 


Why look at program data in hex when 
you defined it to be another data type 
in your program. Source Probe pro¬ 
vides a formated print statement to 
make the display of your variables 
look like something you would 
recognize. You can specify data 
symbolically too. 

FIND A BUG - FIX IT RIGHT 
NOW 

Source Probe provides an on-line 
text editor to allow you to log program 
corrections as you find them while 
debugging. With on-line display and 
editing of source files, the time lost 
printing and looking through program 
listings 
can be 
elimina¬ 
ted. 


CIRCLE NO. 203 ON READER SERVICE CARD 









B ack in the good ol’ days (circa 
1981), we used to have fun arguing 
over which operating system for the 
IBM PC would gain market dominance. 

At the time, I was on the side of IBM 
DOS (aka MS-DOS) because of certain 
advantages I perceived the file system 
to offer over CP/M-86. There was an 
equally vocal group, of course, on the 
side of CP/M, and the dispute was vigor¬ 
ous and interesting for about a year. 
What happened at the end of that year 
is important for the lesson it teaches us 
now, and the problems soon to be 
faced by anyone who develops software 
for the IBM Personal Computer family. 

What happened by late 1982 was 
that CP/M-86 had all but died. Even with 
considerable infusions of enhancement 
from Digital Research and the fact of its 
presence on the IBM price list, CP/M 
withered in the onslaught of applica¬ 
tions written to exploit PC-DOS. My 
camp, the proponents of the IBM envi¬ 
ronment, had assumed this would hap¬ 
pen because, after all, the operating sys¬ 
tem is called The IBM Personal Com¬ 
puter Disk Operating System. No other 
IBM O/S product carries the moniker 
directly; others simply carry the IBM 
label and nothing more. 

What induced CP/M’s fall from 
grace, besides the aforementioned 
horde of applications? IBM itself offered 
almost no products that operated in 
CP/M or another one of IBM’s offerings, 
the UCSD p-System, thereby endorsing 
its own operating environment as the 
one of choice, and a de facto standard 
was born. So strong is this standard to¬ 
day that the manufacturers of clones 
strive to make their versions as compat¬ 
ible with IBM’s as possible, and applica¬ 
tions vendors write almost exclusively 
for the PC/MS-DOS world. To be com¬ 
pletely accurate, IBM helped this stan¬ 
dard along quite nicely by pricing DOS 
at $40, hundreds of dollars less than ei¬ 
ther CP/M or the p-System. 

IBM’s offering of three operating 
systems was presumed to result from a 


lack of confidence in its understanding 
of the market. That theory may have 
had some truth, but IBM was then pre¬ 
paring other applications for later re¬ 
lease to run under DOS, not CP/M. IBM 
intended all along to make IBM DOS 
the standard environment. 

Is that bad? I don’t think so. It is 
critically important to have an effective, 
consistent operating environment to 
support the evolution of the product 
line over time. Applications, both from 
within IBM and from third-party 
sources, need to be available immedi¬ 
ately for new machines, something that 
happens only when the new machine 
supports a compatible (or the same) 
version of the old operating system. 

IBM (or is it Microsoft?) has done this 
rather well to date. The fact that so 
many programs run on a new machine 
(the AT) with a new version of the 
operating system (DOS 3.0) testifies to 
clear thinking and careful planning. 

Today, however, the waters muddy. 
If I were developing applications pro¬ 
fessionally, I might worry that questions 
about the future of environments on 
the IBM family would create the possi¬ 
bility that an application developed now 
might not be compatible enough for PC 
II or AT II or 3270-AT or whatever. The 
mud is coming from—if you haven’t al¬ 
ready guessed—IBM. 

Consider the current situation. We 
have PC-DOS. We know about 3.1 and 
its support for the network. PC-XENIX is 
vaporware (announced but not deliv¬ 
ered) as far as IBM is concerned, al¬ 
though Microsoft ships copies to inde¬ 
pendent systems vendors (ISVs); te¬ 
nuous as it is, XENIX is anxiously 
awaited by certain market segments. We 
have been told about TopView, and 
there seems to be strong IBM support 
for it. The 3270-PC runs a special con¬ 
trol program and offers a window envi¬ 
ronment; although the control program 
is largely transparent to DOS applica¬ 
tions, some problems exist, and the 
windows are certainly not TopView (see 


“Programming for the 3270-PC” in this 
issue, page 174). We also have PC-Net- 
work and all that it implies for applica¬ 
tions complexity and the need for con¬ 
sistent operating system support. 

The aftermarket is busy, too. Micro¬ 
soft has delayed Windows, which is ex¬ 
pected this summer after nine months 
of rework. Alternate environments are 
available from other sources. Digital Re¬ 
search is given little operating system 
credibility (see “Concurrent PC-DOS,” 
this issue, page 43), but others have in¬ 
teresting products, such as California 
Computer Products’ Baby/34 and Baby/ 
36 (Baby/34 is reviewed in a forthcom¬ 
ing issue of PC Tech Journal). UNIX im¬ 
plementations are available, as are add¬ 
on products for PC-DOS that provide 
multitasking capabilities. 

So what is the developer to do? 

And what choices should a business 
make about the operating environment 
to be used on all those machines 
spread throughout the company? I don’t 
know, because unlike the situation 
three years ago, the possibilities are all 
options apparently endorsed by IBM: 
PC-DOS, XENIX, TopView, the 3270-PC’s 
control program, and even VM/PC for 
the AT/370. Worse, the options are ac¬ 
tually layers: TopView runs over appli¬ 
cations that can be running on DOS, 
and I expect it to run over XENIX, too. 
More bad news: the application written 
for DOS may not work in XENIX, unless 
by DOS version 11.0 we finally see Mi¬ 
crosoft’s promised bridge to the golden 
land of UNIX. 

In short, we have IBM’s list of envi¬ 
ronments, and a long one it is. What we 
do not have is a clear picture of where 
IBM is headed, exactly what it intends. 

Is TopView a smokescreen? Is XENIX 
the key? OS/370, God forbid? Or is it 
something entirely novel, something 
about which we have not yet heard? A 
Mac-like environment, perhaps? 

Until a clearer picture emerges 
(and IBM may want the waters muddy if 
it is trying, as many suspect, to become 
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a major software player), we will just 
have to take our best guess. 

My best guess at the moment is 
TopView, or something like it. By mov¬ 
ing to such an environment, IBM opens 
several doors (or is it windows?) for the 
future and closes some other, nasty 
ones. In a windowed environment, es¬ 
pecially on a higher resolution color 
display, a graphic, icon-based human in¬ 
terface becomes an option. In fact, in¬ 
stead of being the only option, it is sim¬ 
ply the option for a particular window. 

A text and keyboard interface can be 
present in another window. The devel¬ 
oper of such an application need not 
concern him/herself about the complex¬ 
ities of features and facilities that are 
not needed. In the nasty department, 
decisions about which operating system 
underlies the application may fade as 
TopView becomes the total environ¬ 
ment, superceding PC-DOS or XENIX. 
TopView might be the operating envi¬ 
ronment of the future. 

What makes me suspect TopView is 
the ultimate target for IBM is the 3270- 
PC Control Program, specifically the 
provision for multiple sessions with the 
host. IBM would not have decided on 
two sessions without good reason; the 
mainframe customer base must have 
wanted this feature. TopView should 
provide such a facility in a more gener¬ 
ic way, and two sessions, obviously a 
contrived limit, vanishes when a win¬ 
dow can operate any kind of session 
(host, PC, network, etc.). 

One important consideration for 
the software developer or the system 
designer thinking toward the future is 
that the application under development 
must obey all operating environment 
rules. This could pose some severe 
marketing problems. 

Lotus 1-2-3 is a prime example. 

The program obeys most DOS rules, 
but it also violates some BIOS rules—it 
has its own drivers for the display de¬ 
vices and avoids using any IBM BIOS or 
DOS facilities. The result is a very pep¬ 
py performance. The user is not con¬ 
strained to wait for the display, and 
most tasks happen in a flash. Now, try 
to consider 1-2-3 slipped in between 
layers of software, say DOS at the bot¬ 
tom and TopView above. Here, 1-2-3 
must obey the rules or risk misbehavior 
when the user tries to run it in a small 
corner of the display. 

But we also see the tough choice 
Lotus will have to face. Should 1-2-3 be 
left alone, to require full control of the 
machine and thus deliver its noted su¬ 
perior performance, or should it be ad¬ 
apted in such a way that the fs are dot¬ 


ted and the t's crossed, thus sacrificing 
one of its strengths for a greater, com¬ 
mon good? As a 1-2-3 user, I would be 
pretty disappointed if the program sud¬ 
denly became slower. 

The performance question is a very 
important one. The speed with which 
the standard PC is operated through 
BIOS is not good. Programs that obey 
all the rules may have quick internal ex¬ 
ecution, but they are certainly perceived 
to run slowly as a result of inferior 
screen performance. The AT is better, 
but IBM cannot continue to overcome 
limitations in software design with a fas- 


This is a very interesting time in the 
development of IBM PC family mem¬ 
bers. By some estimates, the IBM lap¬ 
top—or at least a new PC—may be an¬ 
nounced by die time you read this. As 
mentioned above, software confusion 
is mounting. IBM is suddenly and 
forcefully in the software business, 
and competitive pressures are rising. 

I, and the other editors of PC 
Tech Journal, keep in regular touch 
with industry contacts, read the trade 
publications at great length, and travel 
extensively to trade shows, confer¬ 
ences, and vendors. With all diat, its 
still very hard to assess what our au¬ 
dience is up to: what products you are 
looking for, what problems you are 
experiencing, and what successes you 
are having. We extend our standing 
invitation for your comments on this 
magazine, your observations on the 
market, and your experiences with 
IBM computers. 

Some topics are of special inter¬ 
est to us now as we plan our future 
editorial content. We want to share 
those topics with you, hoping you will 
share your views with us. 

• More than 200 data management 
products are now on the market, 
but most attention in the press 
seems to be devoted to dBASE in. We 
plead guilty too, even as we are as¬ 
signing our in-depth review's of 
what we perceive to be the most 
important packages in this category. 
What are you using? Why? How are 
you doing? Problems? Wish you 
could start over, knowing what you 
know now? 

• We would like to hear more about 
AT reliability experiences. IBM has 
said that no technical problem ex¬ 
ists. CMI, manufacturer of the AT’s 
fixed-disk drive, says the drive is 
good. In an informal poll I con- 


ter processor. Display speed is a psy¬ 
chological issue, and attention to it is of 
critical importance in windowed envi¬ 
ronments because the display is in a 
constant state of change. 

What’s my point? IBM must be 
careful not to engineer itself into a cor¬ 
ner. Migration to a standard, consistent 
environment is good—but not at the 
expense of performance. If TopView is 
the ultimate goal, IBM will have to 
demonstrate spiffy display performance 
side-by-side with Mac or Lisa, or Apple’s 
market share might begin to climb. 


ducted of a very small sample, re¬ 
tailers say they have not been re¬ 
ceiving any customer reports. A sim¬ 
ilar poll of ISVs reveals a failure rate 
of as much as 50 percent with the 
fixed-disk drive. A friend reports 
that his AT becomes stunned with 
regular frequency. 

• It is clear that the XT/370 was a dis¬ 
appointment to many buyers who 
thought it might represent their sal¬ 
vation. The most oft quoted com¬ 
plaint: poor disk performance. The 
AT/370 should solve that problem, 
or at least alleviate it. Do you have 
an AT/370? If so, what do you think? 
How- are you using it? Is it connect¬ 
ed to a mainframe or are you build¬ 
ing applications to stand alone? 

• If you are developing software, what 
language are you using? What envi¬ 
ronment are you targeting? Have 
you had any problems? 

• If you are communicating with 
mainframes, how are you doing it? 
Are you using an IBM 3270 ap¬ 
proach, or is your 3270 hardware 
and software coming from some 
other vendor? Are you taking advan¬ 
tage of IBM’s new low'er cost op¬ 
tions for connecting to mainframes 
with ASCII ports? And for what pur¬ 
pose are you using the links? 

• Where are you headed with graph¬ 
ics? Is die announcement of the GSS 
software (especially the VDI) impor¬ 
tant to you? What do you think of 
the new subsystems from IBM? 

• What’s with UNIX? I ask this just as I 
am about to leave for UniForum 85, 
so I may have some ideas shortly. 

But what do you think? If you are 
not using UNIX now, do you think 
you will use it in the future? 

We await your comments via US 

Mail, SOURCE STY682, or MCIMail at 

PCTECH. 


OUR STANDING INVITATION FOR YOUR COMMENTS 
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Look to the Leader 

I 2 has been delivering low-cost storage products since 1978 



For affordable, expanded storage 
for your IBM PC or PC 
compatible, 

look to the leader—I 2 Interface, Inc. 
With I 2 Interface Winchester Disk- 
Systems,^ you can have levels of 
storage typically associated with 
larger, more expensive computer 
systems. Our DiskSystems are 
available with formatted storage ca¬ 
pacities of 10, 15, 22, 33, 55, 87 and 
119 megabytes. These DiskSystems 
are bootable from the Winchester 
on some 
PCs. 

Plus, I 2 
Interface 
has more 
to offer: 

■ Internal- 
mounted 

Internal Winchester DiskSystem 


Winchester sys¬ 
tem with 10 
megabytes 

■ Removable car¬ 
tridge DiskSys¬ 
tem with 10 
megabytes 

■ Cartridge Tape- 
Systems^ with 10 
to 60 megabytes 


shipment. All are backed by a 
90-day warranty that covers 
parts and labor with an ex¬ 
tended one-year warranty 
available. I 2 Interface prod¬ 
ucts are compatible with IBM 
PC, XT and portable, models, 
plus other popular PC com¬ 
patible computers. 

Cartridge TapeSystem See your dealer today to get the 



■ Plus an array of other peripheral affordable me< 
products pabilities of yo 

Simple and fully 
compatible 
I 2 DiskSystems and 
TapeSystems are simple 
to install and have prov¬ 
en reliability. All are FCC 
Class B approved and 
undergo an extensive 48 
hour test period prior to 

Removable Cartridge DiskSystem 


affordable means to expand the ca¬ 
pabilities of your IBM PC and PC 
compatible. Look 
to the leaders— 
look to I 2 Interface. 



Interface, Inc. 


21101 Osborne Street 

Canoga Park, CA 91304 

(818) 341-7914 Telex 662949 CNPK 


IBM is a registered trademark of IBM Corporation 

DiskSystems and TapeSystems are copyrights of I 2 Interface. Inc. In Au 

CIRCl F NO. 235 ON READER SERVICE CARD FOR DEALERS 
CIRCLE NO. 236 ON READER SERVICE CARD FOR END USERS 


© 1984 I 2 Interface, Inc. All rights reserved 
In Australia: Dick Smith Electronics (02) 888*3200 



















The best IDEA 


We’re IDEA. The best IDEA since the IBM PC. We have a 
full line of peripherals that are compatible with the IBM PC. 
But, more importantly, they’re compatible with each other. 
The Product Integration IDEA 

If you try combining lots of different companies’ 
pieces into one system, you’ll discover that the pieces 
don’t fit. Combining one company’s boards with 
another’s disk drives and still another’s network can 


cause you a lot of aggravation. And besides, who do 
you call for support? 

With IDEA, you won’t have these problems. We 
develop our product line in-house and design the pieces 
to work with one another. We guarantee it. And more 
importantly, we support it. 

Quality IDEAs 

Every IDEA product is subjected to rigorous testing. 


IDEAmax 384 

The Multifunction Card with the unique backplane 

• Serial, parallel and game ports cabled directly from the 
back of the board. • Up to 384KB of parity checked memory. 

• Includes disk emulation, printer spooler, printer selector, 
perpetual calendar and diagnostic software. • IDEA multifunc¬ 
tion family includes IDEAmini I/O card, IDEAplus disk host 
adapter card. • Purchase only as many options as you need. 
From 5269 


IDEAcomm 1200 

Internal modem for 300/1200 baud communications 
• Slim profile construction uses only one slot in the IBM PC 
or IBM PC/XT. • Easy-to-use, menu driven software for your 
communications applications. • Runs Smartcom® Crosstalk® 
PC Talk and most other software. • Extra serial port for C0M1 
or COM2 configuration. 

5495 


IDEAcomm 3278 

The performance leader for PC-to-mainframe communications 
• Unique dual-ported memory design enables 20 % -40 % 
faster file transfers. • Includes file transfer (upload/download) 
software for VM/CMS, TSO. • Software configurable keyboard 
for customizing your application. • 3278 Emulation, Bisync 
and SNA/SDLC support; coax connection to IBM 3 2 74/32 76 
controllers. 

5995 includes board and software 


The IDFAmax 384 
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IBM and the IBM logo are registered trademarks of International Business Machines Corporation. IDEAmax 384, IDEAmini, IDEA Minimax, IDEAplus, IDEAcomm 3278 IDEAcomm 
1200, IDEAdisk, IDEAdisk Plus, IDEAshare, IDEAnet and IDEAgraph are registered trademarks of IDE Associates, Inc. 











since the IBM PC. 

Piece by piece and as a subsystem. Our one-year limited 
warranty on all products, even disk drives, is your 
assurance of quality and reliability. 

The IDEA Upgrade Plan 

No matter what IDEA product you buy today, our 
unique buy-back policy lets you trade up tomorrow. 

We give you credit for your initial purchase when 
you’re ready to upgrade your system. You only pay 


for what you need. 

Where to Get the IDEA 

You’ll find IDEA products at all Math Box, Computer 
Depot, AmeriSource, and Schaak Electronics stores, as 
well as many Computerland and MicroAge locations. 
Call 800 - 257-5027 for the IDEA store nearest you. 

You’ll see why the best IDEA since the IBM PC is the 
best IDEA for the IBM PC. 
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IDEAdisk 

The high capacity disk system with built-in backup 
• Removable Winchester cartridge: Faster, more reliable, easier 
to use than tape backup. • Wide range of storage capacities: 5, 
10,15, 25 and 45 megabytes. • Internal or external mounting 
versions. • Includes high performance software for disk 
caching, dynamic partitioning, public or private files, self 
booting. • IDEAdisk Plus version lets you add memory, serial 
and clock options without using another expansion slot. 

From $1695 


IDEAnet and IDEAshare 
Cost-effective networking products for the IBM PC 
• IDEAshare software for up to four users. • Fully upgradable 
to IDEAnet hardware and software for up to 20 users. • All 
PCs on the system remain fully operational. • No dedicated 
file server required. • Security features include User ID’s, 
passwords, file and record locking. • Includes software for 
remote printing, print spooling, disk and file sharing. • 
IDEAnet and IDEAshare are totally integrated with IDEAdisk. 
From $275 to $475 per node 


IDEAgraph 

High resolution, high speed color graphics card 

• Transforms the IBM PC into a powerful graphics workstation 
for CAD/CAM, medical imaging, broadcasting, graphic arts. 

• 256 colors displayable at one time; up to 1024x1024 reso¬ 
lution. • Analog, digital TTL and composite video outputs. 
From $995 



sociates 


The best IDEAs for personal computers. 


IDEAssociates, Inc., 35 Dunham Rd., Billerica, MA 01821 (617) 275-4430 Telex 94-8245. 
IDEAssociates S.A., 5, Route de Chene, CH1207 Geneva, Switzerland (22)86.11.19 Telex 428 388 KBSCH 
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DOWNLOADING LISTINGS 

I would like to second Doug Sharp’s 
letter (“Listing by Telephone,” Decem¬ 
ber 1984, p. 32) requesting a bulletin 
board system that would allow down¬ 
loading of the magazine’s programs. 

Usually a person is not interested 
in all of the programs in a particular 
issue; he may have an intense interest 
in only one or two. These could be 
downloaded at a cost of probably 
around $5 in long-distance charges. 

The ability to do this immediately 
after reading the article would be a 
great feature. I’m sure you are aware of 
the great popularity of IBM PC bulletin 
board systems today—one in Chicago is 
running four PCs networked together 
on four phone lines, and it is still diffi¬ 
cult to get through. 

Jack Wright 
Hamilton Square , NJ 

Downloading listings via telephone is a 
good idea and would be a great conve¬ 
nience. Although I enjoy reading most 
of the articles in PC Tech Journal, I 
generally want and can use only about 
four of the listings (for example, I do 
want to read your articles on APL, but I 
do not have an APL compiler and so 
cannot use the listings from those ar¬ 
ticles). For the few listings I want, it is 
not worthwhile to pay $20, wait four to 
six weeks for your listing diskette, and 
then get listings I cannot use. 

If you do adopt the phone-line 
transmission, please do not drop the 
mail service. Occasionally you put out 
an issue that captures my interests (as¬ 
sembly language and C, for example) so 
much that I want and can use 90 per¬ 
cent of the listings. Also, there may be 
readers who collect PC Tech Journal in 
its entirety—in both printed and dis¬ 
kette form—for future reference. 

Michael Yam 
New York, NY 

I would like to cast my vote in favor of 
the availability of your magazine’s list¬ 


ing from a BBS or SOURCE SIG. For 
the occasional listing I would like to 
have, it just is not worth buying the 
complete listing diskette. 

Anthony J. Leone, Jr. 

Pittsford, NY 

We have received a number of letters 
about our listings and possible ways to 
distribute them. For those of you inter¬ 
ested in a PC Tech Journal BBS, would 
off hours operations (say 6 p.m. to 
6 a.m. EST) be acceptable? 

We continue to investigate this 
matter~ and welcome all suggestions. 
Thank you for your comments. 

—WF 


PC/AT REACTIONS 

I believe that you did a commendable 
job of presenting the IBM PC/AT (“Im¬ 
pressive AT,” Special Section, December 
1984). I differ, however, with your uni¬ 
versal criticism of the new location of 
the Escape key. Although I am not a 
lover of IBM, I congratulate the IBM en¬ 
gineer who broke a 14-year tradition 
and moved the Escape key to its appro¬ 
priate location. Conceptually, the Escape 
key is a control key and should reside 
in a position convenient to the cursor- 
control keys. In the new location, the 
operator has total control over viewing 
text, escaping from programs, or select¬ 
ing items from menus—using only one 
hand. It is a plus for users. 

Arvin Kagan 

Winnetka, IL 

I was disturbed by author Thomas V. 
Hoffmann’s nonchalant attitude toward 
trying PC adapter boards in the PC/AT, 
as expressed in his article on the 
PC/AT’s adapter compatibility (“Analyz¬ 
ing the Advanced Technology,” Decem¬ 
ber 1984, p. 40). His remark that “If you 
try something and it works and you’re 
happy, that’s fine. If it doesn’t ...” 
does not do your magazine justice, nor 
does it add to your credibility. 


Has Mr. Hoffmann verified whether 
or not the electronics are compatible? 
The manner in which he wrote the arti¬ 
cle seemed to indicate that he has not 
(for example, he writes, “Eight-bit 
memory cards seem to work . . . ”). Is 
Mr. Hoffmann saying that if I try a PC 
adapter card in an AT, no damage to 
the card or to the AT will occur? If he 
is, will he be willing to pay for damage 
should any occur when AT owners try 
installing PC adapters? 

What is the truth? Are PC adapter 
cards functional in AT systems? I think 
readers of a technical journal such as 
yours deserve more definitive answers. 

Bruce Hatakeyama 
South San Gabriel, CA 

Mr. Hatakeyama s concern for the well¬ 
being of his system is understandable, if 
a little alarmist. It is extremely unlikely 
that any properly designed adapter in¬ 
tended for the eight-bit PC bus will 
damage, or be damaged byr, the AT bus, 
since the AT bus was designed to be 
electrically compatible with the PC bus. 
In electronics, c.s in humor, timing is 
everything, and the potential problems 
are more likely to plague adapters that 
react too slowly for the ATs faster bus 
timing. Naturally, adapters that conflict 
with the I/O or memory> address assign¬ 
ments of devices in the base system 
should not be expected to work. 

Our tests were limited to simple 
memory> and I/O adapters. It is an 
axiom of quality> assurance that no 
amount of testing can ever prove the to¬ 
tal absence of errors; testing can 
demonstrate only the existence of er¬ 
rors. We tested various boards and did 
not discover any errors; but that does 
not prove that they will always work in 
every circumstance; it supports only the 
hypothesis that they will. 

My sidebar on adapter compatibili¬ 
ty (p. 56) concludes that “IBM's protes¬ 
tations of nonsupport seem a bit con¬ 
servative, but you will not go wrong be¬ 
having as though they were true. ” I did 
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Alloy makes your PC 

multi-user. 


Alloy Computer Products, Inc., 100 Pennsylvania Avenue, Framingham, Massachusetts 01701. (617) 875 6100, TWX: 710-346-0394 
In Europe: Alloy Computer Products (Europe) Ltd., Cirencester, Gloucestershire, England. Tel: 0285-68709, Tlx: 43340 


Computer Products, Inc. 


Introducing Alloy’s PC-SLAVE/16. The multi-user PC 
strategy that doesn’t require additional PCs. 


PC-SLAVE/16 transforms your IBM PC into a 
multi-user, multi-processor system with 
shared data access and communication be¬ 
tween users. All you need is a dumb terminal 
and a PC-SLAVE/16 board for each user. 

And with Alloy’s PC-X BUS, you can add up 
to 31 users. So whether you’re adding your 
secretary or 31 colleagues, Alloy’s PC-SLAVE/ 
16 can do it at a much lower cost and with 
higher performance. 


For any system requiring more than one 
PC, PC-SLAVE/16 is more powerful and less 
expensive. Each board comes complete with 
its own 8 MHz, 8088 micro processor and 
dedicated memory. PC-SLAVE/16 eliminates 
the need to add costly PCs. And it is ten times 
faster than LANs (Local Area Networks) at 
half the cost. Best of all, it’s available right 
now. See PC-SLAVE/16 in action at your local 
dealer. Or call Alloy today at (617) 875-6100. 
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ACCOUNTANTS TO 
ZOO KEEPERS NEED 
DATABASE APPLICATIONS. 

HOW CAN I SPEAK 
THEIR LANGUAGE? 



HERE’S HOW: 

dBASE ID' SOFTWARE 


Whether you’re keeping track 
of accruals or zebras, dBASE III™ 
will easily create specialized 
applications which speak your 
customers’ language. 

You can quickly write 
applications for your customers 
because dBASE III contains a 
high-level language ofplain- 
English commands that’s power¬ 
ful and easy to use. And, because 
we understand that your cus¬ 
tomers’ needs often change, we 
made it easy to modify the struc¬ 
ture of your database. 

Let’s say you’ve set up a data¬ 
base application for a zoo keeper. 
After using the application for six 
months, he discovers that he 
needs to specify the sex of all his 
animals, an item he forgot to ask 
for when you created the applica¬ 


tion. You’ve got1,397 records 
entered, but you have to change 
the structure of the database. 


These commands: 

USE ANIMALS 
Selects the database. 
MODIFY STRUCTURE 


Move the cursor to the place 
where you want to insert the new 
field. 


Ctrl 

N \ 




Adds the new 
field. 


The new field will be inserted 
above the cursor position. 



Specifies that the new field is 
titled “SEX”, has the default 


value of a character field, and is 
one column wide. 


Ctrl 


W 


ends your input. 


confirms that you’re satis¬ 
fied with what you’ve done. 
Now, your customer is ready to 
identify his zebras as boys or girls 
using the program you created 
for him. 


dBASE III makes your program¬ 
ming effort quick and productive 
because it’s an English-language 
exercise whether your customer 
is keeping track of cash flow or 
feeding schedules. 


For a dealer near you call 
(800) 4374329, ext. 2330. 


In Colorado 
(303)799-4900, 
ext. 2330. 


& 

All 


dBASE III and 
Ashton-TMe 
are trademarks 
of Ashton-TMe. 
©Ashton-TMe 1985. 
All rights reserved. 


_ Software from _ 

ASHTONTATE 

Well put you in control. 
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not recommend sticking contraband 
adapters in your AT; if it makes you 
uncomfortable then don't do it. 

—Thomas V. Hoffmann 


DOS LIMITATION 

I was interested to read your editorial 
(“ATtention to Detail,” Will Fastie, De¬ 
cember 1984, p. 5), which discussed 
IBM’s PC/AT and mentioned DOS 3.0. 
The article gives the impression that 
DOS 3.0 overcomes the limitation in 
DOS 2.0 that makes programs unable to 
find ancillary files in subdirectories 
other than the current one. 

This is a serious limitation; it se¬ 
verely restricts the user’s ability to orga¬ 
nize files (for example, it might be de¬ 
sirable to put all the files for users of 
the same PC in one subdirectory, all 
those relating to one customer in an¬ 
other, etc.). Users must keep multiple 
copies of programs and ancillary files in 
every subdirectory, keep every data file 
they use with a particular program in 
the same subdirectory as the program, 
copy files back and forth, or give up 
using subdirectories completely. 

DOS 3.0 provides a mechanism 
whereby a program can be written or 
modified to overcome this limitation to 
some degree. Until and unless program 
vendors modify their existing programs 
to take advantage of the new DOS 3.0 
facility, the programs will run exactly 
the same as under DOS 2.0. 

Your readers should be made 
aware that our product, EasyPath, allows 
programs to find every file they need, 
in any subdirectory, under either DOS 
2.0 or DOS 3 0. EasyPath does not re¬ 
quire users to migrate from DOS 2.0 to 
3.0, at the cost of additional memory. 

Kevin Duffy 
Polygon Software Corporation 
New York, NY 


SINGULAR ERROR 

I am pleased with PC Tech Journal 
overall and was interested in your edi¬ 
torial on “The Hard (Or Is It Fixed?) 
Disk Revolution (Will Fastie, November 
1984, p. 5). In your clause, “The disk 
(media) is usually sealed inside a cham¬ 
ber . . . ,” the word media is incor¬ 
rect, as it is plural. The correct term is 
medium , which is singular, as in “The 
recording medium used was. ...” The 
“mass media” are plural because they 
include a number of mediums of com¬ 
munication, but the storage medium in 
a disk drive is singular. 

I think an editor should be aware 
of such a distinction. (By the way, a 


similar distinction should be made be¬ 
tween datum and data.) 

William Lee Valentine 
University City, MO 


SEGMENT CHANGE CHECK UP 

In figure 1 of Tech Notebook 27 
(“Patching a Bug in DOS 2.1,” Don 
Await, November 1984, p. 71), the seg¬ 
ment register at address 1522H is 
changed from the stack segment, SS, to 
the code segment, CS. Is this intended? 


Or was there an error in transcription 
between the IBM-supplied patch and 
that shown in the Tech Notebook? 

Steve Itzkowitz 
Canoga Park, CA 

The segment-register change at address 
1522H is intentional. Because DEBUG 
is a .COM file, the stack segment register 
and the code segment register actually 
point to the same address. IBM made 
the change only for consistency. 

—Don Await 



C Productivity Series — 

The Professional’s Edge 


Blaise Computing has a 
range of programming aids for 
the most popular C compilers in 
the IBM environment that no 
serious system developer should 
be without. These packages help 
you to easily access advanced 
capabilities of the hardware and 
operating system, and to finish 
your projects with a substantial 
saving of time and effort. With 
software development costs and 
pressures as great as they are, 
can you afford not to take advan¬ 
tage of the finest tools available? 

♦ C TOOLS'” puts advanced 
string handling functions at 
your disposal and provides a 
high-level interface to all 
BIOS functions from your C 
program. Complete screen 
handling, graphics primi¬ 
tives, and a substantial group 
of useful, general-purpose 
functions are also featured. $125 

♦ C TOOLS 2 ,u lets your pro¬ 
gram perform all the ad¬ 
vanced DOS 2.0 services. 
Program chaining, software 
interrupt handling, and dy¬ 
namic memory allocation are 
all done “right.” Buffer and 
file handling functions are 
provided, as well as a gen¬ 
eral DOS gate. $100 


♦ C VIJEW MANAGER M is 
our display screen manage¬ 
ment system that makes 
screen development and doc¬ 
umentation much faster. It 
comes with a complete 
library of C functions which 
use the screens you have de¬ 
veloped to recall and display 
information, capture and 
validate field data entry, and 
provide context-relevant 
help files. $275 

♦ ASYNCH MANAGER M is a 
library of interrupt-driven 
routines providing a general 
interface to both COM ports 
for your asynchronous com¬ 
munications applications. 
Introductory price of $175 
includes all source. 

All of these products may be 
used by developers with no 
royalty payments to Blaise Com¬ 
puting. Source code either 
comes with the package, or is 
available. We support Lattice, 
Computer Innovations, and 
Microsoft C compilers. To expe¬ 
dite your order or to obtain fur¬ 
ther information, call or write us 
directly._ 

Blaise Computing’s Programmer 
Productivity series is also available in 
versions for the Pascal language. 


BLAISE COMPUTING INC. 

2034 Blake Street Berkeley, CA 94704 
(415) 540-5441 
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PC-AT 


The ultimate 
in PC performance. 



Introducing Advantage! 

From AST. 

The first and only multifunc¬ 
tion board for your PC-AT, Advan¬ 
tage! lets you add millions of 
characters of memory capacity, 
two serial ports, a parallel port 
and a game port. All in a single 
expansion slot. 

The Memory Advantage! 
Advantage! provides the extra 
memory you need to run sophis¬ 
ticated integrated software such 
as Framework™ Lotus 1-2-3™ and 
Symphony™ To operate multi¬ 


tasking programs such as IBM's 
TopView™ or multiuser operating 
systems such as XENIX™ To handle 
larger amounts of data, faster. Or 
for RAM disks. 

Our unique memory address¬ 
ing technique rounds out your 
system board to 640K, and con¬ 
tinues memory expansion at 1 
Megabyte. You can add up to 3 
Megabytes of parity checked user 
memory in a single slot using 
combinations of 64K or advanced 
256K memory chips. And of 
course, Advantage! supoorts your 


AT's high performance bus and 
faster program processing speed. 
The I/O Advantage! Connect 
printers, plotters, mice and joy¬ 
sticks. Add a modem to tap into 
CompuServe,® EasyLink; Dow 
Jones® and other information net¬ 
works. Or with the appropriate 
software, connect other terminals 
and create multiuser environments. 

An AT compatible serial port 
and a parallel port are standard 
Advantage! features. With our 
optional second serial port you 
can attach even more peripherals, 












Advantage!" 


Ultimate performance 

enhanced. 



while our optional game port 
lets you plug in joysticks and 
other cursor-control devices for 
business or just for fun. 

The Future Advantage! 
Advantage! from AST means your 
future is open to expansion. When 
you use precious slot space to 
your best advantage, you save 
space for the state-of-the-art in 
your PC-AT's future. 

The Quality Advantage! AST's 
reputation is built on quality prod¬ 
ucts, quality support and quality 
service. Our complete documenta¬ 


tion makes the Advantage! excep¬ 
tionally easy to install and use, 
but if it's not enough we're always 
here to help. 

The Advantage!—only from 
AST. Its the advantage your IBM 
PC-AT needs today Call our 
Customer Information Center 
(714) 863-1333 Ext. 5249 for more 
information on the Advantage! 
multifunction board and other 
AST products, or the location 
of your nearest dealer. 

AST Research, Inc., 2121 Alton Avenue, 
Irvine, CA 92714 TWX: 753699ASTUR 


FEATURES 

Memory Expansion 

I/O Expansion 

• 128Kb to 3.0Mb in 

• Up to 2 Serial Ports 

a single slot 

(1 optional) 

• User Upgradeable with 

• Parallel Printer Port 

either 64K or 256K 

• Optional Game Port 

memory chips 
• Split Memory Addressing 

Advantage! 

rounds out AT's 

Supports AT's 

system memory to 640K 

Full Program 

and continues memory 

Processing 

expansion at 1Mb 

Speed 
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‘IBM PC-AT and TopView trademarks of International Business Machines Corp. Framework trademark of Ashton-Tate. 
Lotus, 1-2-3 and Symphony trademarks of Lotus Development Corp. Dow Jones trademark of Dow Jones & Co., Inc. 
EasyLink copyright Western Union. CompuServe is a H&R Block company. XENIX trademark of Microsoft Corp. 

Advantage! trademark of AST Research, Inc. __ 
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FOR THE IBM® PC, IBM® XT, COMPAQ,™ 

CORONA™ CORONA™ PORTABLE, LEADING EDGE,® EAGLE PC,® TAVA. TI 


10 Mbyte 





Kamerman 
Labs combines 

the speed and storage capacity 
of hard disk technology with prices you can’t 


to 


pass up. 




A dramatic leap in performance for 
your personal computer. 

Even the smallest Kamerman Labs 
hard disk unit gives you 30 times the 
storage capacity of a typical floppy 
disk. Sophisticated business and pro¬ 
fessional data storage requirements 
can now be handled with ease. 

Better yet, you can access data up 
to 10 times faster than with floppies. 
Spend more time working and less 
time waiting. 

And it’s easy to use. Kamerman Labs 
lets you boot directly off the hard disk, 
just like the IBM XT 


A complete backup solution. 

Backup of hard disk data is a critical 
requirement in many microcomputer 
applications, so Kamerman Labs offers 
several reliable and cost-effective 
backup devices that are fully com¬ 
patible with our hard disk units. 

Lower prices than ever. 

Because you deal directly with 
Kamerman Labs, we offer you re¬ 
markably low prices. Finally, you can 
realize the full benefits of hard disk 
technology without the excessive 
costs. 


Tested and formatted. 

All Kamerman Labs systems have 
been thoroughly tested and formatted 
before delivery. 

Full warranty and technical support. 

Kamerman Labs backs all its prod¬ 
ucts with a full one-year warranty on 
both parts and labor. Plus you get 
prompt technical support through a 
toll-free hotline number. 

To order, call toll-free 
800-522-2237. 

In Oregon, Hawaii and Alaska call 

503-626-6877. 


IBM is a registered trademark of International Business 
Machines Corp. 

Compaq is a trademark of Compaq Computer Corp. 
Corona is a trademark of Corona Data Systems. 


Leading Edge is a registered trademark of Leading Edge 
Products, Inc. 

Eagle is a registered trademark of Eagle Computers. 
TAVA is a trademark of TAVA Corporation. 


All Kamerman Labs Units come in either internal or external 
configurations. 


K 


Kamerman 


Labs 
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PRODUCT OF THE MONTH 


Paradise Modular 
Graphics Card 


Graphics for monochrome 
and color displays 



A lthough estimates of the number of IBM Personal Com¬ 
puters that have been sold vary wildly, a guess of 2 mil¬ 
lion is probably conservative. It is generally thought that be¬ 
tween 40 and 50 percent are equipped with some kind of 
graphics display option, so it can be inferred that at least 50 
percent, or about 1 million systems, are equipped with the 
IBM monochrome display subsystem, a display option that 
does not provide “all-points-addressable” graphics. Further, 
this ratio seems to hold for systems being purchased now. 

A graphics capability is becoming more desirable as 
more programs offer useful graphics features. But the PC 
buyer is faced with difficult, and sometimes expensive, 
choices. If just the IBM Color/Graphics Adapter and an RGB 
monitor are purchased, the quality of displayed text is low 
and the price is more than $900 (IBM list). The prices of the 
popular monochrome replacement boards are reasonable, 
but the graphics do not conform to the IBM standard. Even 
the new IBM Enhanced Graphics Adapter (to be reviewed in 
the April 1984 issue of PC Tech Journal) is nonconforming: 
although it delivers a compatible monochrome display, a 
monochrome graphics standard is not yet supported by appli¬ 
cations software. A lack of standards causes confusion regard¬ 
ing the graphics options for the IBM PC family. 

Therefore, for a reasonably priced solution that delivers 
compatible graphics to the IBM Monochrome Display or 
equivalent, and for its growth and expansion potential, PC 
Tech Journal names the Paradise Modular Graphics Card as 
its March 1985 product of the month. 

The Paradise card is not really a monochrome display 
adapter. It is actually a 100-percent IBM-compatible color 
graphics adapter with the additional capability to drive the 
IBM Monochrome Display. This capability, along with some 
clever software, makes the Paradise card such an ingenious 
and effective long-term purchase for the PC owner. 

When connected to an IBM Monochrome Display, a pro¬ 
vided program adjusts the operation of the board to deliver a 
graphics resolution of 640 pixels horizontally by 350 pixels 
vertically. This is narrower than the IBM Monochrome Adapt¬ 
er’s 720 dots horizontally, but Paradise’s program spreads the 
display so that it spans the full monochrome screen. The few¬ 
er pixels also means that Paradise cannot produce characters 
in IBM’s 9-by-l4 dot form-factor; instead, a character set built 
with 8-by-l4 characters and strongly resembling the excellent 
character set of the IBM Enhanced Graphics Adapter is gener¬ 
ated. A casual glance at the display is not sufficient to notice 
the IBM/Paradise difference. 

The Modular Graphics Card can display any IBM color 
mode on a monochrome screen: the 16 colors become 16 
shades of green for a very satisfying effect. Programs such as 
the Microsoft Flight Simulator and various painting programs 
run perfectly on the Paradise card and, although they are not as 


beautiful as they would be in color, they are certainly usable. 
Programs such as Lotus 1-2-3 and SuperCalc 3 can display 
graphs, using the IBM driver and the default driver respec¬ 
tively. As the Paradise ad says, all software for the color/graph¬ 
ics board runs on the Modular Graphics card, unmodified. 

For a new PC buyer, the Paradise card and an IBM Mon¬ 
ochrome Display represent an investment of $670, $145 more 
than a nongraphics all-IBM solution, but $254 less than an 
IBM color subsystem with its inferior text display. For an ex¬ 
isting system, only the display adapter must be replaced for 
$395. Paradise also offers a piggyback board with a printer 
port for $95 (perhaps a little high) for those situations in 
which the port on the IBM monochrome card had been used. 

The piggyback option is the second advantage of the 
Paradise solution. If system board slots are at a premium, up 


PRODUCT NAME 

PRICES 

Modular Graphics Card 

$395 

COMPANY 

A Modules 

Paradise Systems 

$95 (parallel port, 

ADDRESS 

serial port) 

150 N. Hill Drive, #8 

B Modules 

Brisbane, CA 94005 

$275 (clock and 256KB 

TELEPHONE 

800/527-7977 

800/822-2020; 415/468-6000 
(in California) 

board—64KB installed) 


to two piggyback modules may be attached to the base dis¬ 
play board. There are two types of modules, designated A 
and B (see box). An A module must be installed before a B 
module can be added. With currently available components, a 
Paradise card can support the display, 256KB of memory, a 
clock/calendar, and one port (parallel or serial). 

The Paradise Modular Graphics Card is a good buy long¬ 
term. Because it is an IBM Color/Graphics adapter clone, it 
can also drive an RGB color display such as IBM’s $680 mod¬ 
el 5153, the IBM PC Color Display. This is one of the reasons 
the Paradise card is such a good value: later, the system can 
be upgraded to color simply by replacing the monitor. This 
flexibility increases the machine’s resale value. 

The Paradise board is not a perfect solution and it does 
have a few behavioral quirks. Some software packages see the 
board as a color adapter (because that is what it is) and thus 
switch to color modes instead of the preferred monochrome. 
But PC Tech Journal's test of the unit went very well, and the 
company’s claims for the product were verified. The shading 
for colors and display of text are excellent the operation of 
the display is flicker-free. 
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TECH RELEASES 


Hardware, software, 
developments for the 



Upgrade package 


and other 
IBM PC 


HARDWARE 

Professional graphics and computer- 
aided-design tools are now available as 
an Upgrade Package from Summit 
CAD Corporation. These packages in¬ 
clude comprehensive VHS video cas¬ 
settes for training and self-tutorial ses¬ 
sions, AutoCAD Plus, a 32-bit ACCEL co¬ 
processor, 256KB of RAM, a 640-by-400 
pixel, 16-color display with high-per¬ 
formance graphics-display controller, a 
math coprocessor, and an optical 
mouse. Features include a true three- 
dimensional database, enhanced plot¬ 
ting utilities, instant hardware pan and 
zoom, and the capability to produce 
three-dimensional views and multiple 
windows. $5,995. 

Summit CAD Corp., 5222 FM I960, 
W102, Houston, TX 77069; 
713/440-1468 
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Kensington Microware introduces the 
Master Piece, a multifunction accessory 
for the IBM PC, PC/XT, PCjr, and PC/AT. 

It provides a swivel for the PC’s monitor 
and functions as a power control center 
for the computer system with five extra 
outlets and a master control switch. The 
Master Piece also protects the system 
from static charges and damaging power 
surges. $139.95. 

Kensington Microware, 251 Park Ave¬ 
nue South, New York, NY 10010; 
212/475-5200 
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Master Piece 


Kamerman Labs introduces Master- 
flight, a complete data storage system 
that incorporates a hard disk and back¬ 
up streamer tape in one 2 ^-inch-high 
unit. The external peripheral can be 
configured with a 10-, 20-, or 33MB hard 
disk and a 20-, 40-, or 60MB back-up 
tape. Five power-direction switches for 
the computer, monitor, printer, and two 
auxiliary units; a locking security key; 
and a surge protector are also included 
in the subsystem. Prices: $3,795 and up. 
Kamerman Labs, 8054 W. Nimbus Ave¬ 
nue, Beaverton, OR 97005; 
503/626-6877 
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Forte Data Systems has introduced the 
3270PC package, which gives the IBM 
PC, PC/XT, or PC/AT the functionality of 
an IBM 3270 PC workstation. PC users 
can obtain data from multiple host ap¬ 
plications and view the data in concur¬ 
rent sessions, while still maintaining the 
processing power of the PC. The pack¬ 
age that provides the link between the 
IBM mainframe and the personal com¬ 
puter consists of the Forte PJ coaxial in¬ 
terface, an add-on board, and ancillary 
software. Up to seven interactive win¬ 
dow sessions can be viewed on-screen: 
four active host sessions, one PC-DOS 
session, and two windows for notepads. 
Price: $1,495; users with the Forte PJ 
emulator already installed can upgrade 
their systems for $495. 

Also from Forte Data Systems is 
EComNet, a host-based software envi¬ 
ronment for micro-to-mainframe com¬ 
munications. EComNet allows users to 
access host facilities and files through 
the same DOS commands that are used 
to call up locally stored data. EComNet 
functions as a PC-DOS bubble around 
the mainframe, implemented and con¬ 
trolled by a company’s MIS department. 
The software can be installed on most 
IBM mainframes with an MVS 3.8, MVS/ 


SP, or VM/SP operating system. PCs con¬ 
nect via coaxial cable through 3270-type 
control units. The PCs used with ECom¬ 
Net must be equipped with either of 
Forte’s communications boards—Forte 
PJ or PC78-2—and must have at least 
128KB of RAM. $8,000. 

Forte Data Syste??is, 2205 Fortune Drive, 
San Jose, CA 95131; 408/945-9111 
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A dual removable 10MB hard-disk car¬ 
tridge subsystem called 10-N-10 has 
been introduced by xcomp, Inc. The 
subsystem allows the IBM PC and com¬ 
patibles to have unlimited storage, back¬ 
up, and archive media, and it is sup¬ 
ported by multiple operating systems. 
The hard-disk cartridges have a life span 
at least five times greater than other re¬ 
movable media. Each drive has an on¬ 
board microprocessor that enables the 
drive to write the servo information on 
the blank cartridge during the format¬ 
ting process. Once formatted, the car¬ 
tridge is interchangeable with all other 
10-N-10 subsystems. $4,295. 
xcomp, Inc., 4223 Ponderosa Avenue, 
San Diego, CA 92123; 619/573-0077 
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10-N-10 


Visage, Inc. has announced two IBM 
PC plug-compatible boards that let users 
build their IBM PCs into interactive 
video systems. The V:Link 1500 and 
V:Link 1550 plug-in boards, like Vis¬ 
age’s V:Link 1000 (which provides an 
NTSC signal), include licenses for Vis¬ 
age’s V:EXEC video disk virtual device 
interface for the IBM PC and its compat¬ 
ibles. Used with an analog RGB color 
monitor; a laser video disk player; and a 
kevboard, tablet, touch screen, or other 
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standard input device, the boards and 
interface provide interactive video with 
an RGB signal. The V:Link 1500 has an 
on-board graphics resolution capability 
of 256 by 192 pixels and can produce 16 
colors. In addition, it has an input for 
320-by-200 four-color graphics supplied 
from the IBM Color Graphics Adapter 
(or compatible product). The V:Link 
1550 has the same features as the V:Link 
1500, with the addition of resident 320- 
by-200 four-color graphics that can be 
overlaid on the video image simulta¬ 
neously with or independently of the 
256-by-192 graphics. Both the V:Link 
1500 and 1550 can drive four player 
formats: serial, parallel, current pulse 
signal, and infrared. The boards require 
256KB of memory (512KB for program 
development), DOS 2.0 or later, and 
one floppy disk. Prices: V:Link 1500, 
$1,850; V:Link 1550, $2,150. 

Visage, Inc., 12 Michigan Drive, Natick, 
MA 01760; 617/655-1503 
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The Professional 2400 Communica- 
ton System from Novation, Inc. is a 

full-duplex modem that can communi¬ 
cate at 2400 bps; in addition, it provides 
Bell 212A and 103A compatibility for 
1200 and 0-300 bps calls. A new syn¬ 
chronous mode provides mainframe 
communications capabilities through 
compatibility with the many 327X/3770/ 
3780 terminal-emulation packages now 
available. Other features include true 
dial-tone and busy-signal detection, au¬ 
tomatic sequencing to alternate num¬ 
bers when a number is busy, and secu¬ 
rity/password protection. $795. 
Novation, Inc., 20409 Prairie Street, 
Chatsworth, CA 91311; 213/996-5060 
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A new high-speed semiconductor mem¬ 
ory system for the IBM PC, PC/XT, and 
PC/AT has been announced by thesys 


Memory Products Corporation. 

fastfile features rapid access time (less 
than 0.25 milliseconds) and a data rate 
of up to 1MB per second. The product 
is designed to work in local area net¬ 
works and multiuser applications. Ad¬ 
vanced caching and print-spooling soft¬ 
ware is included, as is a built-in uninter¬ 
ruptible power supply. 1.5 MB, $3,495. 
thesys Memory Products Corp., 7345 E. 
Acoma Drive, Scottsdale, AR 85260; 
602/991-7356 
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Analog Devices, Inc. has introduced 
the Series 120 I/O cards, which supply 
integral measurement and control I/O 
for laboratory or industrial applications. 
These system configurations include 
automation functions such as real-world 
signal processing, man-machine inter¬ 
face, real-time analysis data acquisition, 
and supervisory control for use on the 
plant floor. The MIO120 card offers 32 
channels of single-ended analog input, 
twice as much as is currently available 
on any other PC-compatible plug-in 
card. The AOT120 card, which supplies 
eight analog outputs, has the highest 
density of any analog-output card avail¬ 
able. A menu-driven software package 
called Micro Automation System (MAS) 
is available for use with the cards; the 
package brings trending, sequencing, 
and Proportional Integral Derivative 
(PID) control capabilities to the IBM PC. 
Prices: MIO120 card, $1,495; AOT120 
card, $1,450; MAS, $1,500. 

Analog Devices, Inc., Three Technology 
Way, Norwood, MA 02062; 
617/329-4700 
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A portable color-film recorder that re¬ 
produces computer-generated graphics 
into artist-quality 35mm color slides has 
been introduced by Matrix Instru¬ 
ments, Inc. The Matrix PCR interfaces 
with the IBM PC, PC/XT, PC/AT, XT/370, 
3270 PC, and compatibles. It is compati¬ 


ble with all major graphics software 
packages, including Lotus 1-2-3. All 
slides are produced at a uniformly high 
resolution of 4 million pixels, regardless 
of the resolution of the terminal on 
which the graphics were created. Each 
pixel can assume any of more than 16 
million colors. The unit is compatible 
with all conventional and instant slide 
films and can handle any new film type 
as it becomes available. $11,795. 

Matrix Instruments, Inc., 1 Ramland 
Road, Orangeburg, NY 10962; 
914/365-0190 
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Matrix PCR 


Attachmate Corporation’s Attach - 
mate-3270 consists of a fully integrated 
coax-interface board and control soft¬ 
ware that can be added to an IBM PC or 
compatible to allow it to function as a 
3270 PC. Use of the Attachmate-3270 
permits access to IBM 360/7, 30XX, or 
4300 mainframes, as well as to existing 
3270 control units. In addition, the 
Attachmate-3270 adds multiple micro-to- 
mainframe windows, allowing the user 
to run as many as four host sessions, 
two notepads, and one PC application 
concurrently. $1,195. 

Attachmate Corp., 3241 118th S.E., 
Bellevue, WA 98005; 206/644-4010 
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Mega flex Your 



PC Memory Muscle 
with JRAM-2. 


The first 2 megabyte 
multi-function 
memory board 
for IBM PC 
J and all 100% 

5 compatibles... 


1 / Modularity for Today 
Memory for Tomorrow 




Increase your computing power with 
Hardware and Software solutions 
for PC’S and compatibles... 

■ EXPAND UP TO 2 MEGABYTES PER BOARD. 

Add 256K chips one bank at a time as desired. 

■ MODULAR I/O PORTS - EASY TO CHANGE AND UPGRADE. 

The JRAM-2, with module, fits in a single slot. 

■ FINEST CONNECTOR TECHNOLOGY - NO INTERNAL 
CABLES. All add-on slots are easily accessible. 

■ MOST POWERFUL SYSTEMS SOFTWARE - JETDRIVE AND 
JSPOOL. Unparalleled power and increased computing speed. 


PURCHASE ONLY THE 
FUNCTIONS YOU NEED. 

CHANGE MODULES AS 
YOU WISH. 

AVAILABLE NOW: 

■ JRAM-2 main memory board 

■ JRAM-2 with Clock-Calendar 

■ JRAM-2 with Clock-Calendar, 
Serial Port, and Parallel Port 

■ JRAM-2 with Clock-Calendar 
and two Serial Ports 

■ JRAM-2 with two Serial Ports 

■ JRAM-2 with diskette 
controller 


you'll 
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1032 Elwell Court, 
Suite 124 
Palo Alto, CA 94303 
card 415/964-1980 









HYPERchannel, from Network Sys¬ 
tems Corporation, is a high-speed net¬ 
working system; it transmits data at 50 
million bits per second. Among other 
capabilities, the product can connect 
equipment from various manufacturers 
and provide high-performance commu¬ 
nications between processors. The 
HYPERchannel system uses a single multi¬ 
drop coaxial cable data trunk to distrib¬ 
ute equipment throughout a computing 
site; equipment is interfaced to the data 
trunk through HYPERchannel Network 
Adapters. Price: $38,500. Three-year 
leases are available for $300 per month. 
Network Systems Corp., 7600 Boone 
Avenue North, Minneapolis, MN 
55428; 6121425-2202 
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AST announces a hardware/software 
communications package that enables a 
standard PC, PC/XT, or PC/AT to emulate 
an IBM 5251 Model 11 display station 
for local interactive communications 
with an IBM System/34, /36, or /38 mini¬ 
computer. The AST-5251/11 package 
also allows an inexpensive printer 
linked to the PC to emulate an IBM 5256 
printer, without alteration to the host 
operating system. The local connect 
package consists of a microprocessor- 
based Twinax connection board and 
Model 11 emulation package. Standard 
hardware features include an 8-by-305 
microprocessor, buffer management, 
one user-selectable DMA channel for XT 
and AT compatibility, and one selectable 
I/O interrupt channel. The communica¬ 
tions program features single-keystroke 
switching from PC-DOS to System 34/36/ 
38 and vice versa, as well as the ability 
to download applications files from the 
mini to the PC. $995. 

Also announced is a 1200-baud, 
half-card modem for the PC, PC/XT, 
PC/AT, and Portable called reach! The 
card supports both half- and full-duplex 
communications and is bundled with 
Microstuf, Inc.’s Crosstalk XVI communi¬ 
cations program. Features include Bell 
212A and 103/113 modem compatibility, 


standard four-pin RJ11C phone jack, and 
a high signal-to-noise ratio for error-free 
transmission. Also included are call-pro¬ 
gress monitoring, ringing/busy/no an¬ 
swer status report, and an on-board 
speaker. $549. 

The first of a new line of disk subsys¬ 
tems for the PC family is also being in¬ 
troduced by AST. Called the colossus, 
the subsystem offers a 67MB Winchester 
disk drive with a 30-millisecond access 
time and a 60MB one-quarter inch 
streaming tape cartridge back-up 
housed in a stand-alone enclosure. 

Price: $7,499, including the host adapter. 
AST Research, 2121 Alton Avenue, 

Irvine, CA 92714; 7141863-1333 
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Great Lakes Computer Peripherals, 
Inc. has introduced Stowaway II, a 
removable, hard-disk cartridge subsys¬ 
tem that offers virtually unlimited stor¬ 
age capacity. Half-height Stowaway II 
uses an ANSI standard 5 v 4-inch metal ox¬ 
ide cartridge. Each cartridge provides 
10MB of storage capacity. Stowaway II’s 
design allows the disk platters to oper¬ 
ate in an intensely controlled environ¬ 
ment. Its high-speed operation, with a 
94-millisecond average access time, al¬ 
lows fast, easy data retrieval and permits 
selective file back up. 

Great Lakes offers Stowaway II in 
three configurations: first, as a module 
that fits inside any PC or compatible; 
second, it can operate inside one of the 
firm’s Superior external hard-disk sub¬ 
systems; and third, as a stand-alone de¬ 
vice to operate in a single bay hous¬ 
ing—the user can connect either one 
module or two. Great Lakes markets 
Stowaway II under an agreement with 
its developer, DMA Systems. $1,835. 
Great Lakes Computer Peripherals, Inc., 
2200 W. Higgins Road, Suite 245, Hoff¬ 
man Estates, IL 60195; 312/884-7272 
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The PC-488 from Capital Equipment 
Corporation is a second-generation 
IEEE-488 interface for the IBM PC, PC/ 
XT, PC/AT, and compatible computers. 
The product is based in firmware rather 
than software; the firmware provides in¬ 
terpreted and compiled BASIC, Micro¬ 
soft Pascal, DeSmet C (by CWARE), 
Microsoft C, Lattice C, and assembly lan¬ 
guage. There are no memory restric¬ 
tions on programs or programming lan¬ 
guages. Applications programs or com¬ 
pilers can use the entire 640KB memory 
address space. Three DMA modes are 
supported by the PC-488. An autoinitial- 
ize feature allows arrays of up to 64KB 
to be sent continuously in background 
mode without processor support. All 
command and data transfer routines are 
independent of DOS to provide trans¬ 
portability to other operating systems, 
such as UNIX. $395. 

Capital Equipment Corp., 10 Evergreen 
Avenue, Burlington, MA 01803; 
617/273-1818 
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PC-488 


Now available for the PC/AT is a 360KB 
compatible disk drive from personal 
computer products. The drive is dou¬ 
ble-sided, double-density, with the 
bracket and clamp needed for installa¬ 
tion; it mounts directly into the AT with 
no modifications. The drive features low 
power and quiet operation with the 
same type of closing mechanism as the 
high-capacity drive. Prices: black, $275; 
AT white, $290. 

personal computer products, 1400 Cole¬ 
man Avenue, Suite C-18, Santa Clara, 
CA 95050; 408/988-0164 
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Cetec Vega s new 1-733 DTMF/RS- 
232-C modem converts received DTMF 
messages to ASCII format and converts 
ASCII messages from an RS-232 port to 
DTMF format. Incoming and outgoing 
messages are fully buffered to allow 
high-speed block data transfer. Prices: 
external modem, $395; internal, $275. 
Cetec Vega, 9900 Baldwin Place; 

El Monte, CA 91731; 213/442-0782 
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SOFTWARE 

Centram Systems West, Inc. has in¬ 
troduced a Transcendental-Network¬ 
ing System (TOPS) that is totally oper¬ 
ating-system independent, thus allowing 
computers of different makes and oper¬ 
ating systems to participate in the net¬ 
work. TOPS translates the requests of 
each supported operating system into 
generic requests recognized by the 
TOPS software on the remote machines. 
Each machine on the network can ac¬ 
cess the text and data files of every 
other node. Machines are connected to 
each other with a low-cost telephone 
cable that operates at up to 0.8 megabits 
per second. The network is baseband, 
synchronous, and supports the CSMA/ 
CD protocol. Up to 32 stations per net¬ 
work, with a maximum end-to-end 
length of 2,000 feet, can be linked. 
Centram Systems West, Inc., 2372 
Ellsworth Avenue, Berkeley>, CA 94704; 
415/644-8244 
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Scientific Systems, Inc. has an¬ 
nounced the State Space Forecasting 
System (SSI/SSF), a multivariate statisti¬ 
cal forecasting system for use in busi¬ 
ness, science, and finance. The package 
leads the user through a procedure to 
fit a state space statistical model to a his¬ 
torical time series of one or more endo¬ 


genous or exogenous variables. The re¬ 
sulting model is then used to compute 
forecasts of the dependent variables. 
SSI/SSF is a unique combination of sto¬ 
chastic realization theory, statistical deci¬ 
sion theory, state space models, canoni¬ 
cal correlation analysis, and Kalman fil¬ 
tering. A full range of diagnostic statis¬ 
tics and graphical output is presented as 
each trial model is fitted to the data. An 
on-line help facility is provided. The 
package can be used in conjunction 
with other packages such as Lotus 1-2-3 
and VisiOn. SSI/SSF runs on the IBM PC 
and PC/XT with at least 256KB. An 8087 
is recommended. $495. 

Scientific Systems, Inc., 54 Rindge Ave¬ 
nue Ext., Cambridge, MA 02140; 
617/661-6364 
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run/c is a C interpreter that conforms to 
standard Kernighan and Ritchie lan¬ 
guage standards. Developed by the Age 
of Reason Company and distributed 
by Lifeboat Associates, the program 
allows the user to edit and debug code 
interactively. Trace and profiler facilities 
aid in program debugging. Once the 
code has been entered, it can be com¬ 
piled with any C compiler from within 
run/c. Minimum requirements are PC- 
DOS or MS-DOS version 2.0 or later 
and 256KB of memory. Price: $150, in¬ 
cluding a comprehensive manual. 
Lifeboat Associates, 1651 Third Avenue, 
New York, NY 10128; 212/860-0330 
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A new relational database management 
system called Foxbase ii has been intro¬ 
duced by Fox Software, Inc. Written in 
C, Foxbase ii is a portable interpreter/ 
compiler that is source-compatible with 
dBASE ii, which allows users to run exist¬ 
ing dBASE ii programs without making 
any changes. In addition to all of dBASE 
ii’s features, Foxbase ii offers computa¬ 
tional, file, and index operations that are 
three times faster than dBASE ii’s; data¬ 
base sorting that is up to 20 times faster 
than that of dBASE ii; the ability to use 48 
fields per record; and twice as many 
memory variables. Prices: development 
version, $395; runtime version, $695. 

Fox Software, Inc., P.O. Box 269, 13330 
Bishop Road, Bowling Green,, OH 
43402; 419/354-3981 
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The EMUL85 and emulzso software emu¬ 
lators from Microtec Research allow 
any CP/M-80 and MP/M-80 .COM pro¬ 
grams to be run on any computer oper¬ 
ating under MS-DOS, PC-DOS, or CP/M- 
86 without the purchase of a CP/M li¬ 
cense. Two versions are available: one 
for the 8080/85 processor and one for 
the Z80 processor. The emulators map 
CP/M files into the files of the host com¬ 
puter. The applications programs oper¬ 
ate just as if they were being run on 
standard 8080/85 or Z80-based ma¬ 
chines. All BDOS and BIOS calls are im¬ 
plemented under CP/M-86; under MS- 
DOS all BIOS calls except several that 
handle direct disk access are imple¬ 
mented. The emulators can be custom¬ 
ized for specific applications. Prices: 
EMUL85, $95; EMULZ80, $125. 

Microtec Research, 3930 Freedom Circle, 
Suite 101, Santa Clara, CA 95054; 
408/733-2919 
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it C did for Programming 
Mark Williams has done for C Programming 


The C Prc 
from 


immg System 
ark Williams 


MWC86 gets yolir C programs run¬ 
ning faster and uses less memory space 
than any other compiler on the market. 
Then csd, Mark Williams’ revolutionary 
C Source Debugger, helps you debug 
faster. That’s The C Programming Sys¬ 
tem from Mark Williams Com pan 

MWC86 

MWC86 is the most highly optimized 
C compiler available anywhere for the 
DOS and 8086 environment. The bench¬ 
marks prove it! They show MWC86 is 
unmatched in speed and code density. 

MWC86 supports large and small 
models of compilation, the 8087 math 
coprocessor and DOS 2.0 pathnames. 
The compiler features common code 
elimination, peephole optimization and 
register variables. It includes the most 
complete libraries. Unlike its competi¬ 
tion, MWC86 supports the full C lan¬ 
guage including recent extensions such 
as the Berkeley structure rules, voids, 
enumerated data types, UNIX* I/O calls 
and structure assignments. 

Quality is why Intel, DEC and Wang 
chose to distribute MWC86. These in¬ 
dustry leaders looked and compared 
and found Mark Williams to be best. 

User Friendly 

MWC86 is the easiest to use of all 
compilers. One command runs all 
phases from pre-processor to assembler 
and linker. MWC86 eliminates the need 
to search for error messages in the back 
of a manual. All error messages appear 
on the screen in English. 

A recent review of MWC86 in 
PC World, June, 1984, summed it up: 


(( Ofall the compilers reviewed, MWC86 
would be my first choice for product 
development. It compiles quickly, proj 
duces superior error messages, and\ 

’ generates quick, compact object god 
library is small and fast and close¬ 
ly follows the industry standard for 
C libraries 

csd C Source Debugger 

_ not content to 

write the best C compiler on the mar¬ 
ket. To advance the state of the art in 
software development, Mark Williams 
wrote csd. 

csd C Source Debugger serves as a 
microscope on the program. Any C 
expression can be entered and evalu¬ 
ated. With csd a programmer can set 
tracepoints on variables and expressions 
with full history capability and can 
single step a program to find bugs. The 
debugger does not affect either code 
size or execution time, csd features 
online help instructions; the ability to 
walk through the stack; the debugging 
of graphics programs without disturb- 


SIEVE 

Time in Seconds 

□ Large Model 
■ Small Model 
Size in Bytes 

□ Large Model 
d Small Model 

1.29 


.08 


.05 


MWC86 DRI 


ing the program under test; and evalu¬ 
ation, source, program and history 
jjwindows. 

V csd eases the most difficult part of 
development — debugging. Because 
csd debugs in C, not assembler, a pro¬ 
grammer no longer has to rely on old- 
fashioned assembler tools, but can 
work as if using a C interpreter — in 
real time. 

The C Programming System 
from Mark Williams now supports 
the following libraries: 

Library Company 

Windows for C Creative Solutions 

Halo Media Cybernetics 

PHACT PHACT Associates 

The Greenleaf Functions Greenleaf Software 

Btrieve SoftCraft 

The C Programming System 
from Mark Williams 

The C Programming System from 
Mark Williams delivers not only the 
best C compiler for the 8086 but also 
the only C source level debugger. That’s 
why it does for C programming what C 
did for programming. The Mark Wil¬ 
liams C Programming System gives the 
programmer the MWC86 C compiler 
and the csd C Source Debugger for 
only $495. Order today by calling 
1-800-MWC-1700. Major credit cards 
accepted. 

Technical support for The Mark Wil¬ 
liams C Programming System is pro¬ 
vided free of charge by the team that 
developed it. 


Mark Williams Company 

1430 W. Wrightwood Ave. 
Chicago, IL 60614 
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A complete implementation of standard 
APL, PortaAPL, has been released by 
Portable Software. The interpreter, 
written in C, contains all of the primitive 
APL functions, system functions, and sys¬ 
tem commands in the IBM/ACM APL 
standard, with the exception of shared 
variables. A full-screen editor, access to 
machine language functions, and several 
extensions are also included. The imple¬ 
mentation is identical for each machine 
type upon which it can be used—the 
IBM PC, Sanyo PC, DEC VAX, and Motor¬ 
ola—so programs can be easily ported 
from one machine to the other. Two 
system commands allow workspaces to 
be transferred between the dissimilar 
computers. PC version, $195; source and 
OEM licenses are available. 

Portable Software, 60 Aberdeen Avenue, 
Cambridge, MA 02138; 617/547-2918 
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Dighera Data Services has announced 
the release of a complete, ready-to-run 
electronic bulletin board service for 

the PC, PC/XT, PC/AT, and compatibles. 
The package contains the bulletin board 
software, system-maintenance programs, 
and a comprehensive collection of more 
than 200 public-domain programs and 
files. The software supports messages, 
file transfer, an-extensive security sys¬ 
tem, and remote host-computer opera¬ 
tion via the DOS CTTY command. The 
BASIC source code is included, so the 
program can be tailored to specific ap¬ 
plications. Minimum requirements are 
256KB, two double-sided, double-densi¬ 
ty diskette drives, and a modem. $59.95. 
Dighera Data Services, P.O. Box 12100, 
Santa Ana, CA 92712; 714/842-6348 
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SoftStyle, Inc. now offers Printworks, 

a software facility that provides easy, 
complete control over more than 30 
models of dot matrix printers for the 
IBM PC. It allows menu selection of 
printing modes and characteristics and 


includes such advanced features as spe¬ 
cial fonts (foreign language, math, and 
graphics), a custom font editor, and 
sideways printing. Among the control¬ 
lable attributes are pitch, mode, face, 
font, and format. A quiet-mode setting 
reduces ambient noise by forcing the 
printer to operate at half speed. $69.95. 
SoftStyle, Inc., 7192 Kalanianaole High¬ 
way, Suite 205, Honolulu, HI 96925; 
808/396-6368 
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Network Software Associates, Inc. 

announces the immediate availability of 
its micro-to-mainframe communications- 
emulator family for the PC/AT. Products 
now available are AdaptSNA 3270, 
AdAptSNA Printer, AdaptSNA RJE, 
and AdaptBSC 3270. The first three 
products emulate IBM terminal products 
in a systems-network architecture envi¬ 
ronment, and the fourth emulates a 
3270 terminal in a bisynchronous envi¬ 
ronment. These emulators work in con¬ 
junction with IBM’s SDLC or Bisynch Ad¬ 
apter cards for the PC, so users do not 
have to purchase special adapters for 
the PC/AT. The products emulate a wide 
range of IBM communications products, 
including the 3274, 3278, 3279, 3286, 
3287, 3770, and 8100. Prices: AdaptSNA 
3270 with AdaptSNA Printer, $325; Ad¬ 
aptSNA RJE, $325; AdaptBSC 3270, $275. 
Network Software Associates, Inc., 

19491 Sierra Soto, Irvine, CA; 
714/768-4013 
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Logitech, Inc. has expanded its Mod¬ 
ula-2 offerings by introducing an update 

of the Modula-2/86 base language 
system, a dynamic runtime debug¬ 
ger, a ROM package, and a utility 
package. New features in the base lan¬ 
guage system include software emula¬ 


tion for real data-type operations, 8087 
support, and the library modules 
CLOCK and RealConversions. Speed of 
the compiler, linker, and applications 
programs has been improved by as 
much as 50 percent. The runtime de¬ 
bugger features unlimited breakpoints, 
execution trace by statement or proce¬ 
dure calls, symbolic examination and 
modification of program variables, and 
debugging of programs with overlays or 
multiple processes. The ROM package 
allows programs to be burned into ROM 
or EPROM chips. The utilities package is 
an extension of the standard library and 
contains modules for decimals for calcu¬ 
lations with long integers and a decoder 
that provides assembly language listings 
of Modula-2 programs. Prices-, update of 
base language system, $75 (for regis¬ 
tered users); ROM package, $350; Utili¬ 
ties package, $75. 

Logitech, Inc., 805 Veterans Blvd., 
Redwood City, CA 94063; 

415/365-9852 
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Ryan-McFarland Corporation has de¬ 
livered IBM Professional FORTRAN, a 

GSA-certified, error-free, full FORTRAN- 
77 for the IBM PC, PC/XT, and PC/AT. In 
addition to being a full-level FORTRAN- 
77, it is designed to support existing 
mainframe FORTRAN applications. Fea¬ 
tures include object-code optimization, 
an interactive symbolic debugger, and 
support for arrays of unlimited size. The 
implementation has both 8087 and 
80287 support. Extensions include sym¬ 
bolic names of up to 31 characters, 

I RTF, binary pattern and bit processing 
functions, Hollerith and hexadecimal 
constants, and additional data types 
found in mainframe applications, such 
as COMPLEX*8. $595. 

Ryan-McFarland Corp., 609 Deep Valley 
Drive, Rolling Hills Estates, CA 90274; 
213/541-4828 
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Then Called It Imnassible. 



Imagine IBM PCs, intelligent workstations 
and S-100 BUS multiuser systems all on the 
same local area network. 

Impossible? 

Not withTurboLAN, Intercontinental 
Micro’s networking solution. 

The key is a unique hardware and soft¬ 
ware approach to local area networks. 

You get the flexibility of 8-bit and 16-bit 
processors on the same network, the cost 
savings of shared peripherals, and expand¬ 
ability to over 4000 users. 

You simply organize the network the way you 
want, mixing IBM PCs, S-100 BUS multi-user sys¬ 
tems, S-100 BUS file servers, and workstations. 

Intercontinental’s sophisticated single board 
computers, 8-bit and 16-bit slaves, memory and 
interface boards make your job even easier. 
TurboLAN will work with almost any S-100 BUS 
system including NORTHSTAR, IMS, Teletek, and any 
other S-100 master featuring phantom deselection 
or extended addressing capability. 

The ability to run PC-DOS, MS-DOS, CP/M, MP/M, 
and other applications programs means whatever 
the future holds, TurboLAN is ready. 

And so is Intercontinental Micro. 

You see, our S-100 BUS products revolutionized 
an industry. Intercontinental’s slaves, masters and 
memory boards introduced advanced features like 
Direct Memory Access and Memory Management 
to micro environments. TurboLAN™ The new net¬ 



working solution from the company that’s been 
building networking solutions for years. 

Still think TurboLAN’s impossible? 

Then call, write or circle the bingo number 
below—we’ll send you complete information on 
TurboLAN and descriptions of all our products, 
including the most complete S-100 BUS product 
line in the business. 

OUR COMPLETE TURBOLAN AND S-100 BUS PRODUCT LINE 

CPS4800X-SINGLE BOARD COMPUTER. 

4 or 6 MHz processor (Z80A/B), onboard floppy 
disk controller, 64K RAM, 4 channel DMA control¬ 
ler, 24 line parallel I/O port, two serial I/O 
channels, real time clock. Memory mapped or I/O 
mapped capability. 

CPS-16X —16-BIT 8086 SLAVE PROCESSOR. 

256K, 512K or 1MB RAM, bank selectable, 
memory mapped, two serial ports, 24 line parallel 
I/O port, 8 MHz. 


CPS-BMX/MX —Z80 SLAVE PROCESSORS 

4 to 6 MHz processors, 64K RAM or 128K 
bank selectable memory, two serial ports, 24 
line parallel I/O port. 

256KMB-MEMORY BOARD. 

Hard disk cache, linear addressable to 
two megabytes, bank selectable in 16K 
increments, configures for phantom 
deselection, parity error detection. 

* LANS-100 -TURBOLAN FOR S-100 BUS SYSTEMS 
ARCNET controller meets 696.2/D2S-100 
spec, coax cable interface, 255 nodes per 
network segment, 2.5 megabit/sec. data rate. 
LANPC TURBOLAN FOR THE IBM PC 
Plug-in expansion ArcNet board. Custom software 
drivers integrates IBM PC into TurboLAN networks. 
64K or 256K RAM options available. 

WS80X-DISKLESS WORKSTATION 

Converts almost any dumb terminal into intelligent 
workstation with networking capability. Floppy 
and hard disk options available. 

PERSONALITY BOARDS- 

SASI, Centronix, PRIAM, Clock/Calendar, RS232, 
Modem, RS422, long distance serial communica¬ 
tions (up to 4000 Ft.) 




TurboDOS is aTrademark of Software 2,000, Inc. ARCnet is a Trademark of Datapoint. CP/M, CP/M 86, MP/M, MP/M 86, CP/M PLUS, 
Concurrent CP/M 86 are Trademarks of Digital Research. PC-DOS, IBM-PC are Trademarks of International Business Machines. 
MS-DOS is aTrademark of Microsoft. TurboLAN is aTrademark of Intercontinental Micro Systems. 


=^= lntercontinental 
Micro Systems 

(/^ - 

4015 Leaverton Ct. Anaheim, CA 92807, (714) 630-0964, TELEX: 821375 SUPPORT UD 
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50 to 500MB... 5X Speed 
Removable Hard Disk... 
Minicomputer Performance 
for Your IBM PC 


Our newest Maverick rigid disk subsystems for your 
IBM PC, -XT, -AT or compatible can give you 50 to 
over 500MB capacities and speeds three to five times 
faster than the current Winchesters. Everything you 
need for network file servers or large data base man¬ 
agement applications. 

The latest additions to our Maverick line are fully com¬ 
patible with your existing hardware and software and 
support a large selection of drives with both fixed and 
removable media. Designed for both VARs and end- 
users, they are furnished complete with our Maverick 
SMD disk controller and software for PC DOS'", QNX'“ 
and other popular operating systems — everything you 
need to plug-in and run. 


And you'll run trouble-free with our Maverick sub¬ 
systems. With Interphase’s one-year warranty and the 
types of disk drives normally found on minicomputers 
and mainframes, high reliability is assured. Menu- 
driven installation, booting from hard disk, and 
compatibility with most LANs are other key fea¬ 
tures. We also offer a Maverick configuration that 
makes it easy for you to perform your own system 
integration. 

So don't just sit there wishing your PC could do more! 
Maverick subsystems are available now! Call your 
nearest Interphase dealer. Or contact us at 2925 
Merrell Road, Dallas, Texas 75229, telephone 
214/350-9000, Telex 73-2561 (TELESERV) DAL. 

Dealer Inquiries Invited. 


In The Southeast Call: 
Southeastern Data Products 
Perrowville Road Route 2 
Forrest, Va 24551 
(804) 525-2494 



Trademark of IBM • Trademark of Quantum Software Systems Ltd. 


In The Northeast Call: 

Chase Technologies, Inc. 
375 Sylvan Avenue 
Englewood Cliffs, NJ 07632 
(201)894-5544 
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Design Board 3D from mega cadd, 

Inc. addresses front-end, three-dimen¬ 
sional conceptual design for architect¬ 
ural, engineering, and design applica¬ 
tions. Users can create, modify, and plot 
three-dimensional designs and can work 
with unlimited shapes, including domes, 
ellipses, spheres, and free-form curved 
surfaces. As many as four views of a de¬ 
sign can be viewed simultaneously. De¬ 
sign Board 3D also features automatic 
hidden line removal, so designs can be 
seen without distracting lines. $750. 
mega cadd , Inc., 401 Second Avenue S. 
Seattle, WA 98104; 206/623-6245 


A high-performance COBOL Level II 
compiler has been announced by Digi¬ 
tal Research, Inc. The compiler has 
been certified by the Federal Software 
Testing Center to meet the full ANSI 
specifications for high-level compilers, 
and it has no runtime library licensing 
fee. Included in the package are two 
programming utilities: Display Manager, 
used for screen display creation, and Ac¬ 
cess Manager, for data record mainte¬ 
nance. Level II COBOL supports PC- 
DOS and MS-DOS operating systems 
and generates native code for the 8086/ 
88, 80186/188 and 80286/288 families of 


tricacies of the C language. The com¬ 
piler has an interface that translates 
cENGLISH into C source code, using the 
host C compiler to output machine 
code. Applications developed on one 
system can be ported easily to another 
without modification. cENGLISH sup¬ 
ports multidimensional arrays, proce¬ 
dure function calls, and a uniform user 
interface to several popular database 
managers. Price: $795. 
cline, Inc., 20 W. Ontario, Chicago, IL 
60610-3809; 312/944-4510 
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Design Board 3D 


Plain English 
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Lattice, Inc. has announced two new 
products. Its Text Management Utility 

is for the PC, PC/XT, PC/AT and PC com¬ 
patibles running under PC-DOS. Four 
utilities provide the user with extensive 
text-handling abilities: GREP searches 
files for patterns and displays the line 
and number of the located text; DIFF 
compares two files and provides a de¬ 
scription of any changes required to 
transform one file into the other; WC 
reads a file and reports the number of 
characters, words, and lines it contains 
and computes a unique checksum for 
the text file that is independent of the 
character set of the machine on which it 
is running; ED, a line editor similar to 
the UNIX ED editor, is also included. 
Price: $120 ($240 with source code). 

c-sprite is a source code debugger 
for programs written in Lattice C or as¬ 
sembly language. It can be used with 
.COM or .EXE files and has powerful 
macro facilities. Other advanced facili¬ 
ties include help screens, conditional 
commands, breakpoints, and support for 
PLINK overlays. To facilitate testing a 
program that is heavily screen-oriented, 
a serial terminal can be connected to 
the main system unit. MS-DOS or PC- 
DOS version 2.0 or later and at least 
128KB of memory is required. $175. 
Lattice, Inc., P.O. Box 3072, Glen Ellyn, 
IL 60138; 312/858-7950 


microprocessors. The compiler was de¬ 
veloped jointly by Digital Research and 
Micro Focus Ltd. $700. 

Digital Research, Inc., Box DRI, 
Monterey, CA 93942; 408/649-3896 
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Plain English, an extensible computer 
language that uses English commands, is 
now available from Common Lan¬ 
guage Systems, Inc. It uses a building- 
block approach, similar to FORTH, that 
allows the programmer to create a 
unique, customized programming vo¬ 
cabulary. The interpreted language sup¬ 
ports color, sound, and graphics, and in¬ 
cludes four accounting modules built 
with the system. A reference and tutorial 
manual are supplied, and the package 
can be used on any MS-DOS-based 
operating system. $595. 

Common Language Systems, Inc., 100 
E. Sybelia Avenue, Maitland, FL 32751; 
305/628-5973 
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A fourth-generation programming lan¬ 
guage called cENGLISH, with syntax 
similar to dBASE n, has been released by 
cline, Inc. The high-level interface 
to C allows programmers to generate C 
programs without having to learn the in¬ 


Protype, a memory-resident printer fa¬ 
cility, has been announced by Photon 
Software. The program allows the user 
instant access to any make or model 
printer and offers such features as in¬ 
stant font selection, an on-screen file of 
user-configured office forms, a line-by- 
line print option allowing memory type¬ 
writer-like functions, and a composition 
mode for printing memos and letters. 

Its unique font selection menu enables 
a word processor to be totally printer- 
independent. Price $119.95. 

Photon Software, 636120th Avenue, 
N.E., Bellevue, WA 98005; 
206/451-8272 
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Blaise Computing, Inc. has announced 
the Asynch Manager, which provides 
system developers with interrupt-driven 
and polling control over communica¬ 
tions ports from within their high-level 
language programs. Possible applica¬ 
tions include file transfer between com¬ 
puters, real-time data acquisition, and 
printer/plotter control. The program, is 
available with Pascal and C language in¬ 
terfaces for major development compil¬ 
ers. Prices: $175, including a manual 
and source code for one language; $50 
for the second language interface. 

Blaise Computing, Inc., 2034 Blake 
Street, Berkeley, CA 94704; 
415/540-5441 
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More Ports 

Using more than two serial ports on the PC 


TECH 

NOTEBOOK 



JACK WRIGHT 

I n the IBM PC, both DOS and BASIC support a maximum of 
two serial ports (COM1 and COM2). The main reason for 
this situation is that each port requires its own interrupt line, 
and there are only eight lines available: the timer uses one, 
the floppies and the fixed disk each require one, the key¬ 
board uses one, one is used by the printer, and two are re¬ 
served for serial ports COM1 and COM2. This leaves only one 
spare line. The easiest way to expand the number of serial 
ports on the PC is to devise a way to let the additional serial 
ports share the present COM1 and COM2 interrupt lines. The 
following is a method that will accomplish this, while also al¬ 
lowing the additional ports to use all the communications 
support already in BASIC. 

The first step is to configure the additional port to a 
spare I/O address. The first two serial ports already have 
been set up by the BIOS ROM boot-up routines to start at I/O 
addresses 3F8 (COM1) and 2F8 (COM2). A good place for the 
third serial port is 3E8 (COM3), and for the fourth, 2E8 
(COM4). Most expansion cards that contain additional serial 
ports allow the user to set these I/O addresses via jumpers or 
dip switches on the card. The port that is selected as COM3 
should be the one that has its interrupt line connected to 
IRQ4 at the card edge (COMl’s interrupt), and the COM4 
port should be the one with its interrupt line connected to 
IRQ3 (COM2’s interrupt). All of the examples included here 
assume that COM3 and COM4 are set to the I/O addresses 
that have been recommended above. If different addresses 
are used, the user should be sure to change the appropriate 
numbers in the examples. 

The serial ports are initialized to the correct parameters 
(baud rate, parity, etc.) in BASIC through the use of the 
OPEN ’COMx: ...” statement. In order to initialize the ad¬ 
ditional port(s) using this statement, the “RS232_BASE” 
pointer in the BIOS data area must be temporarily adjusted 
to point to the additional port(s) before using the OPEN 
statement. An example of how this is done (for the COM3 I/O 
address chosen above) is shown in listing 1. 

This example also illustrates how to set up parameters 
that BASIC does not allow, such as a baud rate greater than 
9600 (38400 baud in this case). As shown, this is done by 
writing directly to the 8250 UART registers using the OUT 
statement, in lines 92 through 96 (see the Technical Refer- 
mce Manual for details). COM1 can be used at 38400 baud 
in this way with very little problem. Interrupt priorities must 
be given attention, though, when more than one serial chan¬ 
nel is in use. The COM2 interrupt has a higher priority than 
the COM1 interrupt, and therefore can cause a loss of COM1 
data if both serial ports receive data at the same time. 

In this example, COM1 has been set up as file number 1, 
and COM2 is file number 2. The PRINT# and the INPUT! 
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commands can now be used to send and receive data from 
those pons, by using the appropriate file number. In order to 
access port 3 (COM3) using these commands, BASIC must be 
switched over to that port by disabling the COM1 UART and 
activating the COM3 UART. This is done by disabling the 
COM1 UART’s Interrupt Enable Register and Modem Control 
Register (the DTR and RTS lines), and then enabling the same 
registers in the COM2 UART. In order to access the COM3 
UART, the “RS232_BASE” pointer, mentioned above in the 
initialization description, must again be adjusted to point to 
COM3. To return to the original pons, this process is re¬ 
versed. Two subroutines that will perform this switchover 
(both directions) are provided in listing 2 (COM3COM1.BAS) 
and listing 3 (COM1COM3.BAS) A word of caution,* however.* 
be certain that neither COM channel (COM1 or COM3) is 
sending data to the PC when the switchover is being made; 
otherwise BASIC will get confused. 

If this constraint cannot be met in a particular system, 
then these subroutines should be translated into machine lan¬ 
guage subroutines (start with a CLI instruction to disable in¬ 
terrupts, and end with STI to re-enable). 


Jack Wright works in the hardware and software development depart¬ 
ment of a large electronics firm in New Jersey. 


LISTING 1: OPEN3COM.BAS 

70 ****** 0PEN 3 C0M Ports and initialize ******** 

75 OEF SEG=0:POKE &H400.&HE8 'Point RS232_BASE to COM3 @3E8 

76 OPEN "C0M1: 9600,0,7,1 *CS ,DS" AS #1:CL0SE #1 'Open COM3 

78 POKE &H400,&HF8:DEF SEG 'Reset RS232_BASE pointer to C0M1 

80 OPEN “C0M2:9600,E,7,1,CS,DS" AS #2 'Open COM2 

90 OPEN "C0M1:9600,N,8,1,CS,DS" AS #1 'Open C0M1 

92 OUT &H3FB.&H8B 'Access Divisor 

94 OUT &H3F8.3 'Set to 38400 baud (-0-8-1) 

96 OUT &H3FB.4HB 'Reset LCR and set 0-8-1 (C0M1 = 38400-0-8-1) 

LISTING 2: COM3COM1.BAS 

130 'Subroutine - C0M3->C0M1 switchover 
135 '(E9,F9=INT ENABLE REG; EC,FC=MCR) 

140 OUT &H3E9,0:0UT &H3EC.0 'COM3 off 

145 OEF SEG=0:POKE &H400,&HF8:OEF SEG 
150 OUT &H3FC,&HB:0UT &H3F9.&HB 'C0M1 on 

160 RETURN 

LISTING 3: COM1COM3.BAS 

230 'Subroutine - C0M1->C0M3 switchover 
240 OUT &H3F9,0:OUT &H3FC.0 'C0M1 off 

245 DEF SEG=0:POKE &H400,&HE8:DEF SEG 
250 OUT &H3EC,&HB:0UT &H3E9.4HB 'COM3 on 
260 RETURN 
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GRAPHICALLY SPEAKING 


E Pluribus Unum. IBM Personal 
Computer graphics hardware covers a 
lot of territory, from graphics cards 
and monitors to printers and plotters. 
Color monitors alone are available in 
foui' models that can satisfy varying 
levels of color graphics requirements, 
from home or office to the laboratory. 

Two of the most recent, for exam¬ 
ple—the IBM PC Enhanced Color 
Display and the IBM PC Professional 
Graphics Display — offer advanced 
business and technical graphics ca¬ 
pabilities. The IBM PC Enhanced 
Graphics Adapter can also be used to 


extend some of those capabilities to 
the IBM PC Monochrome Display and 
the IBM PC Color Display. 

This growing array of hardware 
products is unified by a strong IBM 
Personal Computer graphics software 
development strategy, one that can 
dramatically improve your program¬ 
ming efficiency and broaden the ap¬ 
plication potential of your graphics 
programs. 

Independence. Graphics software 
has traditionally been written for a 
specific graphics device and couldn’t 
be run on a second device without 
complex and time-consuming re¬ 
programming. By using the IBM 
Personal Computer Graphics De¬ 
velopment Toolkit, however, you can 
now develop software that is com¬ 
patible with all existing IBM PC 
graphics hardware products. 

This is possible because the 
Toolkit contains a constant inter¬ 
face—the Virtual Device Interface— 
to which all applications can be writ¬ 
ten. The result is device-independent 
software. 

The Graphics Development Tool¬ 
kit allows you to program bit-map 


graphics to a 32Kx 32K addressable 
point window and to combine graphics 
and text capability on a variety df 
graphics devices. The device drivers 
necessary for information exchange 
with existing IBM PC graphics devices 
are included in the Toolkit, as are a 
driver for the IBM PC jr Video Sub¬ 
system and language interfaces for the 
IBM BASIC, FORTRAN, C, and Pas¬ 
cal compilers and for the IBM Macro 
Assembler. 

The right tools. Several products 
from the IBM PC Engineering/Scien¬ 
tific Series also play an important 
part in the IBM PC graphics pro¬ 
gramming strategy. All of them incor¬ 
porate the Virtual Device Interface 
discussed above. 

The IBM Personal Computer 
Graphical Kernel System—which is 
consistent with Draft ISO and ANSI 
GKS Standards—gives you a common 
high-level graphics language that can 
help further simplify your program¬ 
ming tasks. It also helps increase the 
portability of applications between 
computer systems. 

In addition, the IBM Personal 
Computer Plotting System provides a 




IBM Personal Computer 
Enhanced Color Display 


IBM Personal Computer 
Graphics Development Toolkit 


IBM Personal Computer 
Professional Graphics Display 
















subroutine library of functions that 
help make it easy to produce a wide 
variety of charts and graphs. There’s 
also a Metafile Interpreter available to 
facilitate retrieving and manipulating 
graphics images. 

This range of IBM graphics pro¬ 
gramming tools is designed to help 
speed and simplify nearly every as¬ 
pect of your graphics programming 
work. They can substantially reduce 
the time and tedium involved in pro¬ 
gram development, and the device in¬ 
dependence they provide can help 
increase the flexibility of your 
finished programs. Device indepen¬ 
dence also helps extend the life—and 
marketability—of your programs, be¬ 
cause applications developed with the 
Viitual Device Interface can interface 
with future generations of graphics 
devices. 



Lock and key. Troubled by people 
who try to peer without permission at 
sensitive business or personal data 
stored in your IBM Personal Com¬ 
puter? You can go a long way toward 
locking it up with the IBM Personal 
Computer Keylock Option. 

Fifteen minutes and a screw¬ 
driver are all you need to install the 
Keylock Option on your IBM Personal 
Computer. IBM Personal Computer 
Expansion Unit. IBM Personal Com¬ 
puter XT. IBM Personal Computer 


XT/370, or IBM 3270 Personal 
Computer. 

Once your system unit is outfit¬ 
ted with the Keylock Option and 
locked, it will be difficult for someone 
without the proper key to access the 
hardfile and all the valuable software 
it contains. Also, other users in a net¬ 
work won’t easily be able to access or 
tamper with data stored on your sys¬ 
tem. In fact, when the Keylock Option 
is installed, the system unit can be 
powered up only with the key and 
can’t be powered up through the CRT 
plug port. 

And with the Keylock Option 
locked in place, the system unit cover 
can't be removed—short of forcible 
entry— by just anyone who might want 
to browse around inside your IBM PC 
during off hours. 

Small packages. If you need more 
memory but don’t have a full-size slot 
available in your system unit, the IBM 
Personal Computer 256KB Memory 
Expansion Option may be the answer. 
It offers 256KB of additional memory 
on a short card (5 inches rather than 
11 inches) with a comparably diminu¬ 
tive price. 

That makes it ideal for adding 
memory to the IBM Portable PC. 
This Memory Expansion Option is 
also a compact way to beef up your 
IBM Personal Computer or IBM Per¬ 
sonal Computer XT (which has two 
slots for short cards). 

Talkies. The combination of film and 
sound revolutionized the movies. 
Speech capability may soon spell an 
equally big change for computers. 
The IBM PCjr Speech Attachment is a 
step in that direction. 


It’s a side-attached option for the 
PCjr that permits speech and sound 
under control of software such as IBM 
Writing to Read. * The Speech Attach¬ 
ment contains 196 words and sounds 
in its ROM. Cartridges manufactured 
with prerecorded speech can be used 
under program control. And with the 
purchase of a microphone and the 
proper software, you can even record 
your own speech data on an IBM PCjr 
diskette. 

So far. at least, the last word is 
ours. 


*Developed by Dr. John Henry Martin. 



Retrieval. Whether you work with 
pen and paper or the latest word pro¬ 
cessing software, writing documents 
is only half the battle. Try finding 
them again a month later. 

We don’t claim to have discovered 
a better system for paper filing. But a 
new software package from IBM- 
Office Correspondence Retrieval Sys¬ 
tem (OCRS) —does promise to make 
life a lot easier for those who store 
written work on a fixed disk or who 
have a library of documents stored on 
diskettes. 

OCRS can help in two ways. 
First, it makes document abstracts 
and stores them in a summary file for 
future reference. OCRS automatically 
searches out keyword information 
such as date, subject, sender, or any 
other significant word. You can also 
add keywords other than those actu¬ 
ally contained in the document. 

Second, and most important, 
simple English language queries will 
prompt OCRS to locate the original 
document. A document search re¬ 
quest can be entered as individual 
words or complete sentences. You 
don't need to learn a special query 
language. 

OCRS can abstract and retrieve 
any type of file containing ASCII text 
such as letters, charts, and computer 
programs. It can also directly ab¬ 
stract documents written with IBM 

Help protect your software and hard¬ 
ware with the IBM Personal Com¬ 
puter Keylock Option 














BUDDING USER GROUPS 


IBM 


IBM PCjr Speech Attachment 

Writing Assistant. IBM PCWriter, and 
WordStar® and documents using the 
IBM Revisable Form Text Document 
Content Architecture (RFTDCA). 
Documents can be converted to 
RFTDCA data format by IBM Dis- 
playWrite 1 and 2 and PCWriter. 

With OCRS, missing reports may 
be a thing of the past. 

Evolution. Like their human language 
counterparts, computer languages 
and operating systems change and 
evolve. Occasionally, an entirely new 
dialect crops up, such as the IBM Per¬ 
sonal Computer XENIX® Operating 
System. 

IBM Personal Computer XENIX 
is derived from the UNIX® Time 
Sharing System. Several enhance¬ 
ments designed specifically for the 
IBM Personal Computer AT al¬ 
low you to take full advantage of 
its power. IBM Personal Com¬ 
puter XENIX supports both 
single-user and multi-user 
configurations. It also en¬ 
ables you to run several 
programs at the same 
time—you can, for exam¬ 
ple. compile a program in the 
background while you edit one in 
the foreground. 

There are two additional pack¬ 
ages available to be used with the IBM 
Personal Computer XENIX operating 
system that deserve special mention. 
First, the IBM Personal Computer 
XENIX Software Development Sys¬ 
tem gives you tools to generate code 
suitable for either XENIX or IBM 
Disk Operating System (DOS) operat¬ 


ing environments. Second, 
there’s an IBM Personal 
Computer XENIX Text For- 
System that can help 
simplify the production of techni¬ 
cal reports, memoranda, formal 
papers, and documentation—it’s 
especially useful for publications 
that require technical or scientific 
formats. 

IBM DOS has been updated 
twice recently. DOS 3.0 pro¬ 
vides all the functions con¬ 
tained in DOS 2.1 plus 
enhancements to support the 
IBM Personal Computer AT. 
DOS 3.1 incorporates further 
enhancements that support the 
Personal Computer Network. 

There are also new versions of 
the IBM BASIC Interpreter and of the 
IBM Macro Assembler. BASIC 3.0 
contains several noteworthy new func¬ 
tions that provide access to user- 
installed device drivers. They are: 
SHELL, IOCTL and IOCTLf. 
ERDEV and ERDEV$, and EN¬ 
VIRON and ENVIRONS. 

The recent 2.0 version of the 
IBM Macro Assembler supports both 
the 8088 and 80286 processors and 
the 8087 and 80287 Math Co-pro- 
cessors. Other additions include a new 
more powerful Linker, a 
Library 


Office Correspondence Retrieval Sys¬ 
tem Software from IBM 

Manager, and a Structured Assembler 
Language Preprocessor. And you can 
use the IBM Professional Debug Facil¬ 
ity to put the finishing touches on your 
assembler language programs. 


See your authorized IBM Per¬ 
sonal Computer dealer or IBM Prod¬ 
uct Center about an economical 
trade-up from your 3.0 version of 
IBM DOS to version 3.1 or from 
Macro Assembler version 1.0 to 2.0. 


Getting started. Ever considered 
forming a group to exchange ideas 
about using your IBM Personal Com¬ 
puter, but never got around to sorting 
out all the start-up details? Or, once 
past that first stage, does your group 
find it difficult to come up with new 
information, presentation materials, 
and connections with other groups? 
Help is at hand. 

Because of the growing inter¬ 
est in PC user groups all across 
the country, IBM has expanded 
its efforts to encourage new groups 
and to support existing ones. 

There’s no charge for this as¬ 
sistance, and all groups—whether 
they have 10 or 1.000 members—are 
eligible for the same basic level of 
support. 

For starters, the IBM User 
Group Support department will pro¬ 
vide a package that introduces you to 
some of the basics of organizing a 
club. It includes a sample constitution 
and bylaws, suggestions for officers’ 
titles and duties, and a list of other 
groups already in the program. 
Staying started. Once the initial 
burst of enthusiasm is past, a PC user 
group needs more than a common in¬ 
terest to maintain its membership— it 
needs some focus for that interest. 
IBM can provide information and ma¬ 
terials to help keep your group going. 
Perhaps the most impressive 


WordStar is a registered trademark of 
MicroPro. XENIX is a registered trademark of 
Microsoft Corporation. UNIX is a registered 
trademark of AT&T’s Bell Laboratories. 
















TIPS AND TECHNIQUES 


HARDCOPY 


form of support is a monthly newslet¬ 
ter on diskette, complete with color 
and sound. It includes reviews of new 
products, editorial commentary, and 
technical tips. The newsletter also 
carries reprints of the best articles 
from participating group newsletters, 
so you can follow the activities of other 
user groups around the country. 

Other sources of useful informa¬ 
tion are the PC User Gro.up Phone 
Line and PC User Group Bulletin 
Board System. You can use the 
phone line to get answers to ques¬ 
tions about the organization and 
functions of a user group and to 
find out about other groups in 
your area. 

The bulletin board, 
which can be accessed 
through your IBM Personal 
Computer, carries new pro¬ 
duction information from 
the day of announcement. 

It also provides a means of 
communicating with other 
PC clubs. 

Finally, to provide top¬ 
ics of interest for your regu¬ 
larly scheduled meetings. IBM 
will send timely presentation and 
demonstration materials. Better still, 
group officers can use the phone line 
to request guest speakers from IBM 
for special meetings.* 

For more information about par¬ 
ticipating in the IBM User Group Sup¬ 
port program, please write to: IBM 
User Group Support, IBM Corpora¬ 
tion 2900. P.O. Box 3022, Boca Raton. 
FL 33432. 


©1984 International Business Machines Corporation 
Little Tramp character licensed by Bubbles Inc., s.a. 


*The availability and frequency of guest 
speakers depend on the size of the group, 
its location, and meeting night. 


Hidden talent. Think of the many en¬ 
tertaining and useful programming 
ideas that must exist out there but 
never find their way to market. 

The IBM Directory of Personally 
Developed Software gives you direct 
access to some of that hidden talent. 
It’s a catalog of new programs devel¬ 
oped by individuals for the IBM Per¬ 
sonal Computer Family. 


The best news is the prices. 
Programs listed in the Direc¬ 
tory sell for as little as $14.95. 
They cover a wide range of inter¬ 
ests, from entertainment and 
education to personal produc¬ 
tivity and business applications. 


The Directory of Personally 
Developed Software from IBM 

Each program in the Di¬ 
rectory has a full description 
that includes system require¬ 
ments and illustrations or color 
photos of representative 
screens. Programs may be or¬ 
dered by mail or through an 800 
telephone number. 

To subscribe to the Direc¬ 
tory call 800-IBM-PCSW. 


Added color. Bored with the black 
screen that appears on your IBM PC 
Color Display when you boot up your 
system? There are lots of other color 
possibilities, and the brief program 
below shows you how to set them from 
DOS. 

It will give you a display with a 
black border around a rectangle 80 
columns wide and 25 lines high. The 
program can be used in an AUTO¬ 
EXEC. BAT file to produce a starting 
color, and DEBUG will maintain the 
color you set. 

All you have to do is substitute 
number or letter values for the colors 
you want where the ?? appear in the 
following program. For the first ?, 
substitute one digit (0-7) for the back¬ 
ground color. For the second ?, sub¬ 
stitute either a digit or a letter for the 
foreground color (1-7 for regular col¬ 
ors, 9-F for intensified colors). For ex¬ 
ample, 28 will give you grey text on a 
green background. For a complete 
listing of the color codes, see the Color 
Statement section of your IBM BASIC 
manual. 

To set your screen colors, do the 
following from the DOS prompt: 
A>debug color.com 
File not found (ignore this message) 
-rex 
:20 

-e 100 2b cO le 50 b8 03 00 cd 10 b8 
00 06 b9 00 00 ba 

-e 110 50 20 b7 ?? cd 10 b4 02 ba 00 
00 b7 00 cd 10 cb 


-w 

writing 20 bytes 

-q 

Thereafter, you need only type 
“color” at the initial DOS prompt 
after booting your system to change 
the display from black and white to 
your preset colors. 


For more information about IBM 
Personal Computer products discussed 
in this issue of Read Only, see your 
authorized IBM Personal Computer 
dealer or IBM Product Center. To learn 
where, call 800-447-4700. In Alaska and 
Hawaii, 800-447-0890. 

























































Custom Commands 

Replacing DOS internal commands requires more steps 
and precautions than replacing DOS external commands. 



TED MIRECKI 

D OS does many things very well, but it has its weak points. 

Users who dislike the way DOS performs certain func¬ 
tions can write programs to perform those functions in a dif¬ 
ferent way. And, in some cases, a new method may be con¬ 
sidered to be so much better or safer that all users of a given 
system should be using the new program, and not have ac¬ 
cess at all to the old DOS command. 

For DOS external commands, this is easy: just delete the 
DOS program and rename the new program with the name 
of that command. The situation is different for internal com¬ 
mands. For instance, a programmer may want to implement a 
new version of the ERASE (DEL) command. Normally, users 
would be notified that, henceforth, they are to use the XDEL 
command (or whatever name is given to the new program) 
and never type in DEL or ERASE. But those standard com¬ 
mands are still available, with no safeguard against someone 
using them, either out of habit or because they have just dis¬ 
covered in the manual. 

The solution is to patch the DOS command processor, 
COMMAND.COM, so that the old internal command is re¬ 
placed. A table within the command processor holds the list 
of internal commands; it is easy to find and change with DE¬ 
BUG. The following example replaces the DEL command. 

First, copy COMMAND.COM and DEBUG.COM to a spare 
disk or subdirectory to avoid damaging the original. Make 
this directory the current one on the default drive, then type: 

DEBUG COMMAND.COM 

Display the registers with the R command, noting the 
contents of the CX register (it contains the length of COM- 
MAND.COM). For DOS 2.0, it will be 4500. Now search for 
the command to be disabled with the following: 

S 100 L4500 ’DEL’ 

The value following the L should be the contents of CX 
displayed in response to the R command. DEBUG responds 
with the location of the characters in the command: 

xxxx:3AEB 

The first four digits will vary depending on the configuration 
of the system; the second four may vary depending on the 
DOS version (this example assumes DOS 2.0). Next, display 
the file from this address: 

D 3AEB 

On the right side of the screen will be a list of internal 
commands beginning with the one entered in the S com¬ 
mand. Overwrite the command to remove it from the list: 

E 3AEB ’ 


Now write out the file with the W command, and exit 
DEBUG with Q. Be sure that an unmodified copy of COM¬ 
MAND.COM is available on a backup disk, then copy the 
modified version from the current directory to the root direc¬ 
tory of the boot-up drive. The DEL command will become 
inoperative the next time the system is booted from the disk 
containing the modified COMMAND.COM. 

Test the new command processor by running every in¬ 
ternal command. All of them should work except DEL (or 
whichever command was disabled), for which the “Bad com¬ 
mand or file name” message should be returned. If other in¬ 
ternal commands are unrecognized, or the system begins to 
behave strangely, start over with an unmodified copy of 
COMMAND.COM on the root directory of the boot drive. 

With appropriate changes, this procedure may be repeat¬ 
ed for any command. Certain character strings appear in 
more than one command (for example, REN and RENAME), 
and DEBUG shows several addresses in response to the S 
command. The user must display at each of these addresses 
to determine the position of the desired command. 

Overwriting the command names with blanks will make 
them totally unavailable. To make commands available under 
different names, just enter the new name instead of blanks 
between the quotes in the E command. (When disabling the 
DEL command, for example, it would be possible to leave it 
accessible to certain users by replacing it with some unlikely 
string, such as $!@.) The new name must be exactly the same 
length as the old and contain only legal file name characters. 

The list of internal commands is kept in the transient 
portion of COMMAND.COM, which resides in high memory 
and which may be overwritten by programs when they need 
to use that part of memory. Every time DOS regains control, 
it checks to see if the transient portion of COMMAND was 
changed, and if so, reloads it from disk. Since the procedure 
given here changes COMMAND.COM, will DOS now reload it, 
even if the last program did not overwrite it? No, because the 
state of COMMAND after a program terminates is compared 
to the state at boot time, not to some predefined state. 

When internal commands are replaced with external 
ones, the new commands will work only if the corresponding 
program files are accessible. Also, external commands take 
longer to execute because the program file must be located 
and loaded. But, in most cases, the command being replaced 
performs disk access anyway, so the extra time to load a pro¬ 
gram file will be hardly noticeable. IhumI 


TedMirecki has a masters degree in computet * science and 20 years 
of experience in information processing. He works as a corporate 
planner and is responsible for developing decision support systems 
on a wide variety of hardware from micros to mainframes. 


MARCH 1985 
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Go ahead . . . 



TAKE THE CREDIT! 



★ cash discount prices! 

★ no annual or membership fee. 

You've made 
★ CONROY-LAPOINTE 

The World's Largest Computer 

Mail-Order Firm! 

So now we bring 
lAr you the convenience and 

preferred status of being one of 
OUR VERY OWN CHARGE CUSTOMERS! 

Initial minimum purchase 
★ is only $400. There's no minimum 

purchase amount once your account is open. 

As a CONROY-LAPOINTE 
'A' charge customer, you'll benefit from 

the convenience of credit priviledges . . . 

• at cash discount prices! 

• with no annual or membership fee. 

• so you won't tie up personal or company cash. 

• so you won't tie up other credit lines. 

Corporate customers: 

* you can use our credit * 
card like net 30 terms! 


Send in the coupon 
★ for your application 


(800) 547-1289 

TELEX 910 380 3980 


DISKETTES 

★ CONROY-LAPOINTE” DISKETTES ★ 

We guarantee these top quality products with the Conroy-LaPointe 

name. 5 YEAR LIMITED WARRANTY. Also available w/o labels. 

10ea, DS/DD, (IBM. H/P)48Tik. 


1 15 

100 ea. DS/DD, (IBM. H/P)48Trk. 


: 119 

1000 ea, DS/DD. (IBM. H/P)48Trk. 


i 859 

★ CONROY-LAPOINTE” ★ 


IBM PRE-FORMATTED 


10 ea. DS/DD. 48 Track (IBM-PC Pre-formatted) $ 

: 19 

100 ea. DS/DD. 48 Track (IBM-PC Pre-formatted) $ 

1 149 

1000 ea. DS/DD. 48 Track (IBM-PC Pre-formatted) $ 

i 959 


LIST 

OUR 

CDC, 10 ea. SS/DD, 40T (Apple, IBM) 

$ 55 ! 

21 

100 ea. SS/DD, 40T (Apple, IBM) 

$ 550 1 

1195 

10 ea. DS/DD. 40T (IBM. H/P) 

$ 75 ! 

I 32 

100 ea. DS/DD. 40T (IBM. H/P) 

$ 750 : 

1295 

DYSAN, 10 ea. SS/DD (Apple, etc.) 

$ 40 

1 27 

10 ea. DS/DD 48T(IBM.H/P) 

$ 69 : 

i 35 

MAXELL, 10ea.SS/0D,MD1 (Apple) 

$ 55 : 

1 19 

10 ea. SS/DD. 3 V (MAC) 

$ 60 

1 35 

10 ea. DS/DD. MD2 (IBM) 

$ 75 

1 26 

10 ea. DS/QD Hi Dens(IBM-AT) $ 77 

1 49 

MEM OR EX, 10 ea, SS/SD, 3Vf (MAC) 

$ 65 

i 35 

VERBATIM, 10 ea,SS/DD,MD51501 .(Apple) 

$ 49 

1 27 

10 ea, DS/DD. MD34 (IBM) 

$ 84 

32 

PRINTERS 

DOTMATRIX: 



LIST 

OUR 

EPSON, RX80—lOOcps 

$269 

CALL 

RX80-F/T 

$ 369 i 

CALL 

RX100—100 cps. 136 col., pin & fr. 

$ 499 CALL 

FX80—160cps, 80col. 

$ 699 CALL 

FX100—160 cps, 136 col. 

$ 849 I 

CALL 

JX80—Color Printer, 160 cps 

$ 399 i 

CALL 

LQ1500—200 & 67 cps 

$1395 CALL 

Tractor Feed for LQ1500 

$ 70 CALL 

MANNESMANN TALLY, 



Spirit—80 cd.. 80 cps 

$ 399 ! 

299 

160-80 col., 160 cps 

$ 798 ! 

1568 

180-132 col.. 160 cps 

$1098 ! 

1778 

OKIDATA, 0kimate20, Color. Hi Res 

$ 268 ! 

208 

82A—80 col., 120 cps. para. 

$ 349 ! 

319 

83A—132 col.. 120 cps, para. 

$ 749 ! 

1599 

84—136 col, 200 cps. para. 

$ 899 ! 

729 

92—80 col.. 160 cps. para. 

$ 499 ! 

1399 

93—136 col., 160 cps. para. 

$ 799 ! 

1649 

2410P-Pacemark.350cps.para 

$2995 I 

$1995 

QUADRAM, Quadjet. Inkjet Color Printer 

$ 895 ! 

1795 

STAR MIC., Gemini 10"X. 120cps, 18" 

$ 499 ! 

1269 

Gemini 15"X. 120cps 

$ 549 ! 

1419 

TOSHIBA, 1351-100 cps 

$1895 : 

11375 

1340-144 cps(DQ) & 54 cps(LQ) NEW $ 995 ! 

1795 

TTX, TTXpress, portable/handheld,40cps 

$ 229 ! 

129 

LETTER QUALITY: 


JUKI, 6300-40 cps, para 

$ 995 i 

5 795 

6100—18 cps, para. 3 pitch 

$ 599 J 

5 449 

TTX, 1014—13 cps, para/ser. p8.fr, 3p. 

$ 499 J 

5 365 

1114-same as 1014 w/T8J=. 2: & pop. 

$ 599 ! 

5 439 

MONITORS 

AMDEK, Cola 300 Comp/Audio 

$ 349 ! 

5 249 

Cola 500 Comp/VCR/RGB/Audio 

$ 525 1 

1395 

Cola 600 Hi Res, RGB /Audio 

$ 599 1 

5 459 

Cola 700 Ultra Hi Res. RGB 

$ 749 ! 

5 549 

Cola 710 

$ 799 1 

5 599 

300G, 12" Green 

$ 179 ! 

5129 

300G, 12" Amber 

$ 199 ! 

5149 

31OA, 12" Amber. (IBM) 

$ 230 1 

5 159 

PRINCETON, HX-12, Hi Res, RGB 

$ 795 ! 

5 495 

SR-12, Hi Res, RGB 

$ 799 I 

1599 

Scan Doubler fa SR-12 

$ 249 ! 

5 179 

MAX-12, Amber (monochrome) 

$ 249 1 

1199 

QUADRAM, Amberchrome, 12" Amber 

$ 250 ! 

1165 

Quadchrome12” RGB Cola 

$ 695 ! 

1495 

Quadchrome II. 14" RGB Cola 

$ 650 I 

1450 

Quadscreen 17" 968x512 w/cable. Hi Res 

$1995 ! 

51595 

ZENITH, ZVM122.12" Amber 

$ 159 ! 

1 95 

ZVM123.12" Green 

$ 149 ! 

1 89 

ZVM124.12" Amba 

$ 200 ! 

1149 

ZVM135.12" Cola 

$ 599 ! 

1499 


MODEMS 


ANCHOR, Signalman Mark XII (IBM) $ 399 $ 269 

HAYES, 2400B External Modem (IBM) $ 899 $ 699 

Smartmodem 1200B (IBM) $ 599 $409 

Smartcom II Software (IBM) $ 149 S 99 

Stack Chronograph (RS-232) $ 249 $189 

PROMETHEUS, ProModem 1200B (IBM) $ 399 $289 

QUADRAM, Quadmodem. Internal (IBM) $ 595 $ 425 

Quad modem, External (IBM) $ 695 $ 495 

VENTEL, PC Half Card (IBM) $ 549 $ 389 

1200 Plus. External (IBM) $ 499 $ 429 

PC1200, Internal (IBM) $ 499 $ 379 


ACCESSORIES 


Curtis, Diamond. 6 outlets, switched 
Emerald. 6 outlets. 6' cord 
Ruby. 6 outlets. 6‘ cord, filter 
Sapphire. 3 outlets, w/filter 
EPD, Lemon. 6 outlets/wall 
Lime. 6 outlets/floor 
Orange, 6 outlets/floor 
Peach. 3 outlets/wall 
Kiwi. 1 outlet/wall 

NETWORX, Wiretree, 4 outlet, w/filt & sage $ 70 
PERFECT DATA, Head Cleaning Kit $ 16 
PROD TECH INT’L, Uninterruptable Power Supply 
200 Watts, PC200forlBM-PC$ 499 






















THE WORLDS LARGEST COMPUTER MAIL ORDER FIRM 



#T15 


INC. 


LOW PRICES TO PROFESSIONALS WHO KNOW WHAT THEY WANT AND KNOW HOW TO USE IV 


FOR YOUR IBM-PC, XT, AT or JR 


1984 by Conroy-LaPointe. Inc. 

All Rights Reserved 


DISKDRIVES 


LIST 

OUR 

CDC, Limited 30 day warranty; Call for quantity prices 


Full Ht. 320/360K, DS/DD 

$ 529 1 

169 

Half Ht. 320/360K, DS/DD 

$ 395 1 

1149 

Half Ht. Dual Drive Installation Kit 

$ 30 1 

i 16 

MAYNARD, Controller Card w/para port 

$ 300 ! 

1 185 

Controller Card w/serial port 

$ 310 ! 

1 195 

Sandstar Cont Card (accepts 3 modules) 

$ 265 ! 

1205 

PERFECT DATA, Head Cleaning Kit 

$ 16 1 

12 

OTHER HARDWARE 

AST, SixPakPlus,64K,S/R/CC+S/W 

$ 395 ! 

6 245 

SixPakPlus, 256K, S/FFCC+S/W 

$ 695 1 

1395 

SixPakPlus, 384K. S/FYCC+S/W 

$ 895 ! 

1465 

Game Port for SixPak 

$ 50 1 

i 39 

Preview. Graphics Card w/para, 64K 

$ 399 ! 

1299 

Advantage™. Multif. Bd fa AT 

$ 595 1 

>445 

1/0 Plus II. S/FYCC 

$215 1 

! 150 

1/0 Plus II. S/P/CC/G 

$ 265 ! 

i 185 

1/0 Plus II. 2S/PYCG/G 

$315 1 

>215 

MonoGraphPlus T “P/CC( faLotus) 

$495 

1 375 

PCNet, Starter Kit, PC002 

$1090 ! 

1795 

PCNet, Circuit Board,PC001 

$695 

>365 

ComboPlus Products IN STOCK 

CALL 

Mega Plus Products IN STOCK 

CALL 

CURTIS, UNI-I. Monitor tilt/swivel base 

$ 50 

i 39 

3-9 foot Keyboard Extension Cable 

$ 40 

i 30 

Vertical CPU "System Stancf 

$ 25 

i 19 

Monochrome Exten Cable Pair 

$ 50 

i 35 

HAUPPAGE (HC), 8087 Chip 

$ 175 

1 149 

8087 Math Pak (Chip & Softw) 

$295 

1235 

8087 Software Pz* 

$ 180 

1138 

8087 Macro Pak 

$245 

1195 

HAYES. Mach II Joystick 

$ 45 1 

1 29 

HERCULES. Cola Card w/para. 

$245 

1 169 

Mono Graphics Card 

$ 499 1 

>329 

KAMERMAN, Extonal Power Supply 

$ 395 ! 

1295 

KENSINGTON, Masterpiece™ 

$ 140 1 

1 99 

PC Sava™ Line Cord w/Filta 

$ 50 1 

i 39 

KEY TRONIC, KB5151. Std. keyboad 

$ 255 ! 

1195 

KB5150, Std. keyboard 

$ 209 1 

1159 

KOALA, Speed Key System 

$ 100 ! 

1 63 

Speed Key Tables w/software 

$ 200 1 

1139 

Koala Pad™ w/PC Design 

$ 150 ! 

1 89 

Programmer's Guide 

$ 15 j 

14 


OTHER HARDWARE 



LIST 

OUR 

MAYNARD, SAND STAR SERIES 

Multifunclion (6) Card 

$ 89 1 

79 

Memory Card no RAM 

$ 199 1 

169 

Memory Card 256K 

$ 495 ! 

>395 

Floppy Cont. Card (WS1 )(fa 3 mod) 

$ 265 1 

>205 

HadDisk l/F Module 

$ 499 ! 

399 

HadDisk Cable 

$ 30 1 

1 27 

Serial Port Module 

$ 95 ! 

1 79 

Para a Clock Cal. Module, ea. 

$ 59 : 

1 49 

Game Adapta Module 

$ 49 : 

1 43 

Memory Module. OK 

$ 122 ! 

1 99 

Memory Module 256K 

$ 422 : 

1357 

10 meg Hard Disk Kit & Cont Card 

$1595 

>1150 

MICROSOFT, Mouse fa PC 

$ 195 : 

1 139 

System Card, 64K 

$ 395 : 

.275 

System Card. 256K 

$ 625 : 

1450 

MOUSE SYSTEMS, PC Mouse & Pant 

$ 295 1 

1189 

PARADISE, Modular Graphics Card 

$ 395 ! 

1285 

Parallel a Serial Port. ea. 

$ 95 ! 

69 

PLANTRONICS, 

Cola Bd 4 Cokxmagic, 16 cokx w/Para 

$ 559 ! 

395 

Cola Bd 4 Draftsman, 16 cola w/Para 

$ 559 : 

a 395 

QUADRAM, 



Quadboard. no RAM, expand to 384K 

$ 295 ! 

225 

Quadboard 64K, to 384K. S/P/CC 

$ 395 1 

1245 

Quadboard 256K, to 384K, S/FVCC 

$ 675 ! 

1395 

Quadboard, 384K. S/R/CC/G 

$ 795 1 

1495 

Quadboard II. no RAM. to 256K 

$ 295 ! 

1215 

Quadboard II. 64K, to 256K. 2S/CC 

$ 395 ! 

1265 

Quadboard II, 256K, 2S/CC 

$ 595 ! 

1395 

Quad 512+ 64K w/serial port 

$ 325 1 

1265 

Quad 512 + 256K w/serial port 

$ 550 ! 

1420 

Quad 512 + 512K w/serial port 

$ 895 ! 

1625 

Quadcola 1. board, 4 colors 

$ 295 ! 

1195 

Upgrade Quadcola 1 to II kit 

$ 275 ! 

1199 

Quadvue, board, Mono, S/FYCC 

$ 345 1 

1269 

Quadchrome Marita, 12" RGB Cola 

$ 795 1 

1495 

Quadchrome II Monita, 14” RGB Cokx 

$ 650 1 

1 450 

Amberchrome Monita, 12” Amba 

$ 250 ! 

1 165 

Quad 3278 

$1195 

hoso 

Quadnet VI 

$2295 

>1545 

Quadnet IX 

$1995 

§1745 

Quadlink 

$ 495 ! 

385 

TG PRODUCTS, Joystick 

$ 45 ! 

1 29 

TITAN, Accelerata PC (8086+ 128K) 
WICO, Smartboard Keyboard 

$ 995 ! 

750 

$ 400 1 

279 


COMPUTER 

SYSTEMS 


— Call for Details — 

256K IBM - PC 

360K 

Disk Drives 
byCDC 

90 Day 

Limited Warranty 
By Us 


COmMOL Portable, 

256K, 2 360K Disk Drives 

@SANYO 

256K, 2 320K Disk Drives 



555-2, 


Teld/ideo I 


256K, 2 360K Disk Drives. 8088 Chip 


^kgiTii 


Z150, 

256K, 2 320K Disk Drives. 

MS DOS 2.1, 8088 Chip, 2 S/P 


HARDDISKS 


Kits are completely engineered to work with DOS 
Easy to install. Includes Hard Disk. Controller 


Instructions. 

KAMERMAN, External 10 meg kit 
Megaflight 100, Internal 10 meg kit 
Masterflight. 20 meg. tape, surge prot. 
MAYNARD, 10 meg kit. Int. 
w/SandstarCont. 

QUADRAM, Quaddisks Int. w/controller. 
Full Line 

RAN A, External 10 meg w/controller 
Internal 10 meg w/controller 



$1595 $1150 


CALL 

? 095 


$1495 
$ 995 


I 795 


★ Chip Kit* 

$35 

9 Each, 4164.200 ns 

90 Day Warranty by us 



©1983 

Conroy-LaPointe, Inc. 


★ ComX ★ 

Econo RAM™ 384K BOARD 

$350 

With Fastrak™ RAM Disk Emulator and Spooler Software 
Fully Compatible. 1 Year Limited Warranty by ComX 
Works on DOS 1.1.2.0 or 2.1 
Prices and availability subject to change. Call. 


★ ★ FOR YOUR PC-JR ★★ 


LIST 

KEY TRONIC, KB5151 Jr. Keyboad $ 255 

KOALA, Touch Tablet for Jr. $ 125 

MOUSE SYSTEMS, Mouse for Jr. $ 195 

MICROSOFT, 128K Booster w/Mouse $495 

Serial Mouse $ 195 

QUADRAM, Quadnemjr.f 128K-512K,P/CC) $ 275 
Quadjr. Expansion Chassis $ 695 

TECMAR, Jr. Captain $ 395 


OUR 

195 

75 

125 

329 

139 

215 

540 

345 


SOFTWARE FOR YOUR liM-PC, XT, AT or JR 


BUSINESS 

BUSINESS 

APPUED SOFTWARE, VersaForm 

$ 389 1 

*249 

LIVING VIDEOTEXT, Think Tank 

$195 ! 

105 

ASHTON-TATE, Framework 

$ 695 1 

1349 

LOTUS, 1-2-3 

$ 495 ! 

>309 

dBase III 

$ 695 1 

1369 

Symphony 

$ 695 ! 

465 

dBase II. (req. PC-D0S4128K) 

$ 495 1 

>289 

MDBS, Knowledgeman 

$ 500 J 

300 

dBase II to III upgrade 

$ 200 ! 

1119 

MECA, Managing Your Money 

$195 ! 

125 

ATI, Training Programs—Large Inventory 

$ 75 ! 

50 

MICROPRO, WordStar™ (PC) 

$ 350 ! 

189 

BPI, Job Cost Accounting 

$ 795 ! 

1495 

WordStar™ (Jr) NEW $ 195 ! 

115 

Geril Acctg, AR, AP a PR, each 

$ 595 ! 

1375 

WordStar 2000 

$ 495 1 

*295 

BRODERBUND, Bank St. Writa(PC a Jr) $ 80 ! 

1 50 

WordStar 2000 Plus 

$ 595 ! 

325 

CDEX, Training Programs—Large Inventory $ 70 ! 

1 45 

WordStar Professional Plus 

$ 695 1 

>395 

CONTINENTAL, Ultrafile (PC) 

$195 1 

1125 

WordStar Professional, 4 Pak 

$ 495 ! 

265 

Tax Advantage (PC a Jr) 

$ 70 1 

l 45 

MailMerge, SpellStar a Starlndex, ea. 

$ 99 ! 

54 

FCM (Filing, Cataloging, Mailing)(PC) 

$ 125 1 

* 75 

ProOptions Pak (MM/SS/SI) 

$ 195 f 

105 

Property Management (PC) 

$ 495 ! 

295 

InfoStar Plus (+ Startxrst) 

$ 595 1 

315 

DOW JONES, Investment Evaluata 

$ 139 1 

1 99 

CarectStar 

$145 ! 

1 77 

Market Manager 

$ 300 ! 

1159 

MICRORIM, RBase Series 4000 

$ 495 ! 

1269 

Market Analyza 

$ 350 1 

1219 

Extended Report Writa 

$ 150 ! 

1 95 

Market Microscope 

$ 350 1 

>219 

RBase Clout 

$ 195 ! 

1125 

FOX & GELLER, dUtil(D0S a CFYM86) 

$ 99 

1 65 

MICROSOFT, Spell 

$ 50 ! 

1 32 

Quickcode a dGraph, each 

$295 

1165 

Multiplan (PC a Jr) 

$ 195 1 

1125 

HARVARD, Total Project Manager 

$495 

>315 

Chart a Project, each 

$ 250 ! 

1159 

Harvard Project Manager 

$395 

1239 

Word 

S 375 ! 

1235 

HAYDEN, PieWrita 

$200 

1 125 

Word with Mouse 

$ 475 1 

1 289 

Pie Spella 

$ 50 1 

1 30 

MONOGRAM, Dollars & Sense w/Forecast 

$ 180 1 

1110 

HOWARDSOFT, Tax Prepara for ’84 

$ 295 ! 

1 195 

MULTIMATE, Multimate 

$ 495 1 

1295 

Real Estate Analyza 

$ 250 ! 

1170 

OPEN SYS, GL,AR,AP,PR,INVa PO.ea. 

$ 695 1 

1429 

HUMAN EDGE, Mind Proba(PCorJr) 

$ 50 1 

1 32 

PEACHTREE, Back to Basics GL 

$ 295 ! 

1175 

Communications Edge (PC) 

$ 195 ! 

1119 

Peach Pak 

$ 395 1 

1239 

Sales Edge 

$250 

1159 

Peach Text 5000 

$ 395 ! 

1 239 

Management Edge 

$250 

1 159 

QUADRAM, Tax Strategy 

$ 395 ! 

1295 

Negotiation Edge 

$250 

i 159 

Investment Strategy 

$ 395 ! 

1295 

IUS, EasyWrita II System 

$ 350 ! 

1250 

QUE, Using 1-2-3 

$ 15 ! 

1 12 

EasySpeHer II 

$ 85 

>125 

1-2-3 fa Business 

$ 15 ! 

1 12 

GL, AR, AP, OEalNV, each 

$595 

1375 

Using Symphony 

$ 20 ! 

1 15 

Business System: GL+AR+AP 

$1495 

>995 

SAMNA, Wad Plus 

$ 295 ! 

1185 

KENSINGTON, Easy Link Mail Managa 

$ 95 

1 59 

SATELUTE, WordPerfect (PC) 

$ 495 ! 

1235 

LIFETREE, Volkswrita Deluxe 

$395 

>159 

WordPerfect (Jr) 

$ 69 ! 

1 49 

Volkswrita 

$ 195 

1 105 

SOFTW ARTS, TK Solver(specif DOS) 

$ 399 ! 

1269 




SOFTWARE INT’L, Open Access 

S 695 ! 

395 


BUSINESS 

SOFTWARE PUBL, PFS:Report 

$ 125 1 

* 79 

FS:File 

$ 140 1 

1 89 

PFS:Write 

$ 140 ! 

i 89 

PFS:Graph 

$ 140 ! 

1 89 

PFS:Plan 

$ 140 1 

1 89 

PFS:Proof a PFS:Access. each 

S 95 1 

1 59 

SORCIM, SupeiCalc III 

$ 395 1 

1245 

STONEWARE, Advanced DB Masta 

$ 595 ! 

1395 

SUMMA, Trader's Faecast 

$ 250 1 

1159 

Trader's Data Managa 

$ 200 ! 

1129 

Trader's Accountant 

$ 350 ! 

1219 

Complete System 

$ 700 1 

1445 

THORN/EMI, Perfect Writa (PC) 

$ 349 : 

1179 

Perfect Combo (Writa & Spella) (PC) 

$ 399 1 

1 199 

Perfect Combo (Jr) (Write/Spell/Thesaus 

$ 139 1 

1 89 

V1SICORP, VisiCalc 4 

$ 250 ! 

1159 

WARNER, Desk Organiza (PC a Jr) 

$ 195 ! 

125 

UTIUTIES 

BORLAND, Sidekick (PC a Jr) 

$ 55 J 

t 35 

Sidekick (Copiabie) (PC a Jr) 

$ 85 i 

\ 55 

Turbo Pascal (PC a Jr) 

$ 55 J 

i 35 

Toolbox (PC) 

$ 55 t 

\ 35 

CENTRAL POINT, Copy II PC 

$ 40 i 

l 30 

COMX, Fastrak™, RAM/Disk emulata & printer spoola. 

Fa 



any PC/DOS vers, a RAM Card. Menu Driven 

$ 100 ! 

59 

DIGITAL RES., CP/M-86™ (PC/XT) 

$ 80 ! 

1 39 

CBASIC 86™ (CP/M-86) 

$ 200 ! 

i 135 

CBASIC Compila(CP/M-86 a PCDOS. ea) 

$ 600 1 

1395 

Concurrent CP/M-86™ w/windows 

$ 835 1 

1225 

PL/1 (PC DOS) 

$ 750 ! 

1495 

Speed Prog. Pkg. (CP/M-86) 

$ 200 1 

1 135 

DR LOGO-86 (CP/M-86) 

$ 100 1 

1 69 

FUNK SOFTWARE, Sideways 

$ 60 

1 40 

HAYES, Smartcom II (Data Comm.) 

$ 149 

1 99 

LIFEBOAT, Lattice C 

$500 

1295 

MICROSTUF, Crosstalk XVI (PC a Jr) 

$ 195 

129 


UTIUTIES 

MICROSOFT, Macro Assembler 

$ 100 1 

69 

BASIC Compila 

$ 395 1 

1259 

Business BASIC Compila 

$ 600 1 

1300 

C Compila 

$ 395 1 

1259 

COBOL Compila 

$ 700 1 

1459 

FORTRAN Compila 

$ 350 ! 

1229 

PASCAL Compila 

$ 300 1 

1199 

MOUSE SYSTEMS, PC Paint 

$ 99 1 

1 69 

NORTON, Utilities 2.0 (14 programs) 

$ 80 1 

1 54 

OPEN SYSTEMS, BASIC Interpreta 

$ 195 ! 

1145 

ROSESOFT, Prokey 

$130 1 

1 79 

WESTERN UNION, Easy Link Mail Mngr 

$ 95 

65 

HOME & EDUCATIONAL 

ARMONK, Executive Suite 

$ 40 1 

27 

CONTINENTAL, Home Accountant (Jr) 

$ 75 1 

1 59 

Home Accountant Plus (PC) 

$ 150 ! 

1 90 

KOALA, Graphics Exhibita (Jr) 

$ 40 ! 

25 

MONOGRAM, Dollars & Sense w/forecast 

$165 ! 

1110 

SCARBOROUGH, MastaType(PC a Jr) 

$ 50 1 

1 32 

SIMON & SCHUSTER, Typing Tutortll $ 50 

33 

PLUS: BPI, CBS, Comprehensive, Davidson, 


Dow Jones, Harcourt, PBL Corp. 


RECREATIONAL 

BLUECHIP, Millionaire. Barron. Tycoon, ea. 

$ 60 i 

f 39 

HAYDEN, Sogon III (Chess) 

$ 50 j 

\ 34 

MICROSOFT, Flight Simulata (PC a Jr) 

$ 50 i 

33 

ORIGIN, Ultima III (PC a Jr) 

$ 60 j 

39 

PROFESSIONAL, Trivia Feva (PC a Jr) 

$ 40 i 

i 25 

PLUS: Atari, Broderbund, Electronic Arts, Epyx, 

In toco m, Insert, Spinnaker; Sub Logic 



CASH-n-CARRY COMPUTER STORES. INC. 

Over-the-counter sales only. Open Monday through Saturday. 10:00 to 6:00. 
SAN FRANCISCO — NEW STOREI 550 Washington Street 
(at Montgomery, opposite the Pyramid). Interstate 80. to Highway 480; 
take Washington Street Exit. CALL (415) 982-6212. 
PORTLAND, OREGON — At Park 217, Tigard at intersection of 
Highways 217 and 99W. CALL (503) 620-5595. 
SEATTLE, WASHINGTON — 3540 128th Ave. SE. Bellevue. WA 
98006. In Loehmann’s Plaza near Factoria Square. South East of 
Highway 405 & 90 and at South East 36th and Richards. CALL 641-4736. 


OUR REFERENCES: 

We have been in computers and electronics 
since 1958, a computer dealer since 1978 and in 
computer mail order since 1980. Banks: 1st Inter¬ 
state Bank, (503) 643-4678. We belong to the 
Chamber of Commerce (503) 2289411. and Direct 
Marketing Association, or call Dunn and Brad- 
street if you are a subscriber. 


c 

CONROY- 

LAPOINTE 

Ia 

CARD 


NO SALES TAX 


SSTmTOLL FREE 
(800) 547-1289 

OREGON ONLY (800) 451-5151 


Foreign 

& 

Portland 

(503)620-9877 


HOT LINE 

Information on you order 

( 503 ) 620-9878 

WEEKDAYS ONLY 


ORDER DESK HOURS 

Mw-Frl—6AM to 6FM PST 
Satortoy—10AM to 4PM PST 

(6AM here is 9AM in New York) 


CONROY- 
LAPOINTE 
CREDIT CARD 

Send me a Conroy-LaPointe 
Credit Card application form. 

There's m 3% ton on 
Conroy-LaPointe Credit Card 
purchases. Minimum initial 


ORDERING INFO & TERMS: 


CITY STATE #T15 ZIP | 6FM PST. Mm 4^ ttotHk FrUty. latordnj 

^ MAIL TO: 12060 SW Garden Place. Portland, OR 97223\ WHAM™are ttfuarki to Mapa« CMptov. 


MAIL TO: 17060 SW Barter Hn. Per**. 08 97723- Include your ti _ r _ 

your figures for Shipping. Insurance and Handling (SIH). All items usually in stock. 
Compatability is customer's responsibility. NO C.O.D. Cashiers checks, money orders. Fortune 1000 checks and oovemment checks honored immediately Personal and other 
company checks—allow 20 days to clear. Prices reflect 3% at* 4 Caere*-UPtotor Cret* Cad toacaael so ADD 3% to above prices for VISA. MasterCard or American Express. 
Add SIM CHAR6ES: U S Mainland. 3% ($5 minimum) for standard UPS ground: UPS Blue. 6% ($10 minimum); for U S. Postal. AP0 or FPO, 12% ($15 minimum). 
Hawaii—UPS Blue. For Alaska or Canada—UPS in some areas only, all others Postal—call or write, or specify Postal. Foreign orders except Canada, 18% ($25 minimum). 
Monitors by Postal or to foreign countries, 30% ($50 minimum). Orders received with insufficient SIH charges will be refunded. All prices, availability and specifications 
subject to errors or change without notice, so call to verify All goods are new, include warranty and are guaranteed to work. Due to our low prices and our assurance that you 
will net new unused nraducts—ALL SALES AM FINAL. We do not guarantee compatibility. Call before returning goods for repair or replacement. ORDER 0ESK HOURS—6AM to 
10 to 4. (6AM here is 9AM in New York.) EcvwRAM™. Fatonk™. Ml Maarik™ an t n rto— rfci to CmX Cantors**. PC MsstorCanT" ato 


CIRCLE NO. 126 ON READER SERVICE CARD 




















































































Introducing 

a complete internal half- 
high 60 megabyte tape 
backup system for your 
IBM PC, XT, $QQC 
or AT for only ^77J 

Complete with tape drive , controller , and software 

And it works easily with all IBM 
compatible operating systems. Simply tell 
your tape drive you want to backup or 
restore the entire hard disk, or any file, or 
backup or restore by subdirectory, date, or 
everything since you last backed up. 

N 

.1 1 ow you won’t have to wait for 
the difficult to find hard-disk version of 
the IBM AT (model 99). You can buy the 
floppy disk IBM AT (model 68), add our 
hara disk and tape drive system for about 
what you’d pay for the AT hard disk 
upgrade alone. It’s almost like getting the 
tape drive free. 


Let’s face it, we’ve all heard 
the horror stories of people 
who’ve lost data on their hard 
disk. True, it doesn’t happen 
often, but then disaster seldom 
does. With the amount of data 
you can put on a hard disk these 
days, no one in business can 
afford even a small disaster. 


When did you last 
backup your hard disk? 


Oh, you did it once with floppies 


and it was so time consuming 
that now you’ve convinced your¬ 
self nothing will go wrong? In 
other words, it can’t happen to 
you. And besides, at the prices 
they’re asking for tape back¬ 
up—$2,000 and up—you're 
willing to take a chance. You’ve 
seen some tape drives for less, 
but you have to buy an expen¬ 
sive hard disk to go with it, and 
you’ve already got a good hard 
disk. Where can you turn for re¬ 
lief? 


IBM Compatible tape drive 
system complete for $995 


The Express Systems™ tape 
drive comes complete—half- 
high tape drive, controller, and 
software—for only $995. It’s 
absolutely IBM compatible—all 
60 megabytes of it. 

You can use your tape drive in 
the event your hard disk fails. 
And if you have to replace your 
hard disk, the tape’s ability to 
read bad sectors will let you re¬ 
place your hard disk with 
another even if the new one is 
not error-free. The tape re¬ 
quires very low power, too. 

And it doesn't poke along. It 
reads and writes at 90 inches per 
second (ips) and transfers data 
at up to 3.75 megabytes per min¬ 
ute in the streaming mode. You 
don't have to be a rocket scien¬ 
tist to figure that you can per¬ 
form an image backup of a 20 
megabyte hard disk in about 5 
minutes. But practically speak¬ 
ing, once you back up your hard 
disk completely for "the first 
time, you never need to do more 
than invoke the archive com¬ 
mand—that convenient com¬ 
mand that tells your new tape 
drive to backup everything since 
you last backed up. If you back¬ 
up as often as you should, your 
Express Systems tape drive will 
finish the job virtually in 
seconds. 

The Express Systems software 
has additional benefits, like 
enabling you to use PC DOS ter¬ 
minology such as 
and “?”. It also has a built-in 
reformatter, built-in verification 
(to make sure you transferred 
what you thought you did), and 
it's prompt driven, which means 
it asks you exactly what you 
want to do. 


Easy to install 


Before you get intimidated 
about installing our tape drive 
internally, you should under¬ 
stand that IBM 
doesn’t think it's 
too difficult. 

They're selling 
IBM PC ATs with 
instructions on how 
to add additional 
hard disks in the 
Installation and 
Setup manual that 
comes with the AT. 


Our instructions for installing 
your new Express Systems tape 
drive follow IBM's clear, simple 
instructions. 


We even provide 
the tape cartridge 


Most people don’t realize that 
the tape cartridge contains most 
of the critical mechanisms to in¬ 
sure data integrity. In order to 
be sure that you get the best in¬ 
surance for your data (after all, 
isn’t that why you’re buying it) 
we encourage you to use Ex¬ 
press Systems’ specially tested 
tape cartridges. We’re not going 
to kid you and tell you others 
won't work, but here’s what’s 
special about Express Systems' 
tape cartridges. 

First, they are tested down 
four separate tracks from end- 
to-end, not just down the center 
of the first 150 feet, like some 
others do. We use three screws 
to hold the cover on instead of 
four. This simple triangular 
arrangement keeps the base¬ 
plate flat, just like three legs 
work better than four to make a 
table steady. Since all tape 
drives reference everything to 
the base¬ 
plate, this 
alignment 
is critical. 

We also 
use spe¬ 
cial rol¬ 
lers to dis- 
s i p a t e 
p o s i b 1 e 
Static The Express Systems 
electricity tape drives come with 
buildup — Express Certified ™ 555 
Qn m p _ or 600 ‘A-inch tape 

• , cartridges with 

ming mat quadruple end-to-end 
can ruin testing for extra 
your insurance of your data. 

whole day. 

And finally, we will sell you 
tape cartridges in boxes of three 
instead of the usual five. So, you 
get higher quality with a smaller 
quantity commit¬ 
ment. And we 
compound the sav¬ 
ings with a lower 
per unit price, just 
$35.00 instead of 
the usual $45.00 
most retailers 
charge. 



The IBM AT installation 
manual shows how easily you 
can install internal storage 
drives yourself. 
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press Systems Upgrade 

ides controller, software, and cable where appn 


Kits 

appropriate) 


IBM AT (model 99) to AT ExPlus™ 

1 half-high tape drive system $995 

IBM XT to XT ExPlus 

1 half-high floppy and 1 half-high tape drive system $1095 
IBM AT (model 68) to AT ExPlus 

21 Megabyte upgrade $1895 

1 half-high 21 megabyte hard disk with half- high 
tape drive system 

31 Megabyte upgrade $2195 

1 half-high 31 megabyte hard disk with half-high 
tape drive system 

IBM PC to XT ExPlus 

2 half-high floppies, 1 half-high 10 megabyte $2095 

hard disk with controller, 1 half-high tape 

drive system and 130 watt power supply 


Need a hard disk? 


spending on whether you have 
n IBM PC, XT, or AT you may 
Tint additional hard disk stor- 
ge. We have those too. We 
ffer 10, 21 and 31 megabytes of 
yrmatted hard disk storage. 

For the most part, our drives 
re made with plated media, 
which 
means 
there is 
less chance 
to damage 
them. 
(Let’s face 
it, the ox¬ 
ide that 
most disks 
come with 
is nothing 
more than 
rust.) We 
then test 
the drives, 
p re-form at 
hem, and install DOS 3.0 so 
hat you’re ready to begin trans- 
erring files. We even include 
DOS 3.0 documentation. 

And they’re 100 percent IBM 
:ompatible. The controller we 
;end you for the XT is an up¬ 
graded version of the XT con- 
roller from the same company 
hat makes the XT controller. In 
'act, the Express Systems con- 
roller is an improved controller 
vhich requires less power so 
hat it is more reliable than any 
Dther standard controller. 


We provide the power too. 


f you want to upgrade your 
BM PC, there just isn’t any way 
iround upgrading your power 
upply—if you want to have 
rue XT or better 
:apabi 1 ity. Some 
•ompanies say that 
heir hard disks 
ion’t require any 
ncrease in pow¬ 
er—and they might 
be right. But don’t 
add anything to 
your slots, because 
the minute you do, 
you'll need more 
power. That’s the 
bad news. 

The good news is that our 
Dower supplies are inexpensive, 
-low’s $99.50 for an XT power 
mpply? We mean a full 130 
vatts of power. The other good 


news is that it’s held in by only 4 
screws. Express Systems’ power 
supplies can be changed in 20 
minutes, a small price in time 
for the peace of mind to convert 
your PC to an XT-capable 
machine and avoid the unsightly 
“wart-like” power supply 
add-ons that some companies 
insist you paste on the back of 
your PC. 


But from a 
mail order house? 


We get tired of the snide re¬ 
marks some people make about 
mail order houses. The com¬ 
ments are usually spread by dis¬ 
tributors and retailers who are 
getting cut out of 15 and 35 per¬ 
cent margins, respectively. 
If we went through distribu¬ 
tion—you'd have the privilege 
of paying for large 
glass windows, 
rugs, salesmen, 
etc.—but we’d also 
be selling this tape 
drive for $1495. 

We’re not criti¬ 
cizing distributors 
and retailers. They 
perform a valuable 
service. But you 
don’t need them if 
you know what you 
want. And you can 
certainly install it yourself. IBM 
has proved it with their instruc¬ 
tions for self-installation that 
come with the new IBM PC AT. 


And speaking of IBM, the next 
time you hear anyone criticize 
mail order as a way to buy com¬ 
puter equipment, remind them 
that IBM is now in the mail 
order business. 


Warranty 


We offer you a one year warran¬ 
ty on our hard disks—the same 
as IBM on the AT and 90 days 
on the tape drives. (It’s all the 
manufacturer gives us.) If any¬ 
thing goes wrong with your tape 
or disk drive or hard disk, send 
it back in the box it came in. 
However, we have found that 
we can usually solve the prob¬ 
lem over the phone. So call first 
for a return authorization num¬ 
ber because we can’t accept any 
returns without it. 


Immediate delivery 


We have four types of delivery: 
Next Flight Out™ if you need it 
immediately: Next Day Ex¬ 
press™ and Day After Tomor¬ 
row™ if you can wait a day or 
two; and our normal delivery— 
which we pay—if you can wait a 
few days. 


Express Systems 
Product Line 

Internal Tape System 

Half-high tape drive, con¬ 
troller, & software $995 

Tape Subsystem 

Tape system, controller, 
power, supply, cable, and 
chassis $1195 

Internal Tape & H.D. System 

Tape & hard disk internal systems come 
complete with tape controller and hard 
disk controller, software, and cables. 
Hard disks arc formatted and tested w ith 
DOS 3 . 0 . 

Tape drive & 10 MB H.D. $1695 
Tape drive & 21 MB H.D. $1895 
Tape drive & 31 MB H.D. $2195 

Hard disks Kits 

(includes Controller and cable) 

10 megabyte hard disk" $695 

21 megabyte hard disk 1 * $995 

31 megabyte hard disk* $1395 

'"Subtrack $195 for IBM AT which does 
Hot require hard disk controller 

Controllers 

Hard disk controller $195 

Floppy Disk Drive 

Half high floppy disk $129 

Power Supply 

130 Watt XT replacement 
Power Supply $99.50 

(Price valid only with purchase of tape 
drive or hard disk. Otherwise . $149.95) 

Tape Cartridges 

Express Certified 555™ $35.00 

(555 feet of specially tested 310 Hci tape) 
Express Certified 600 rM $35.00 

(600 feet of specially tested 550 Hci tape) 


How to order 


Pick up the telephone and call 
1-800-341-7549, to order. We 
accept Master Card, VISA, 
American Express and Diners 
Club. Or send a cashier’s check 





tm 


m 

DINERS CLUB 


or money order (We’ll take a 
check, but you’ll have to wait 
for it to clear) and tell us if you 
want one of our recommended 
configurations or you want to 
mix and match yourself. Cor¬ 
porations with a DUNS number 
may send purchase orders for 
quantities over five. 



Call Toll Free 1-800-341-7549 Ext. 100 
In Illinois call (312) 882-7733 Ext. 100 

Express Systems, Inc., 1254 Remington Rd., Schaumburg, IL 60195 



IBM® is a registered trademark of the International Business Machines Corporation. Express Systems, ExPlus, Express Certified 555, and 
Express Certified 600 are trade marks of Express Systems, Inc. Next Day Express, Day After Tomorrow , and Next Flight Out are service 
marks of Express Systems Inc. CIRCLE NO. 143 ON READER SERVICE CARD 



Express Systems offers 
'0,21, and 31 


megabytes of formatted 
torage in the half-high 
orm so you have extra 
pace for other storage 
tptions. 



Our 130 watt power will convert 
your PC to XT standards; and 
it's only $99.50 with any tape 
drive or hard disk order. 










































































INTRODUCING 
Interface Technologies’ Modula-2 
Software Development System 

The computer press is hailing Modula-2 as “the next 
standard in programming languages.” Modula-2 
combines the strengths of Pascal with the features 
that made C so popular, like independent 
compilation and direct hardware control. 

But until today, no company offered a 
Modula-2 system that made the development 
of software fast, easy and efficient. Now, 
though, there’s a new tool at your disposal. 

The fast, powerful tool 
for programmers 

The breakthrough is here: Interface Technologies’ 
new Modula-2 Software Development System for 
the IBM® PC, XT, AT and compatible 
computers to give programmers the same 
quantum leap in productivity spreadsheets 
and word processors gave to end-users. It 
can reduce monotonous wait time, will 
dramatically increase speed, help stop 
thoughtless mistakes, and free you to become more 
creative in virtually all of your programming efforts. 

How to speed input and 
eliminate 30% of errors 

Thirty percent of programming mistakes are syntax 
errors and simple typos in the program structure. Our 
“syntax-directed” Modula-2 editor does away with 
these time-consuming headaches once and for all. 

It speeds input by 
cutting manual typing 
as much as 90%, letting 
you enter statements 
►with a single keystroke. 
For example, if you type 
a capital “I” to begin a 
line, the editor completes 
the logical “IF THEN” 
statement automatically, so 
r you can concentrate on what you 
Enter complete statements want to program, rather than con- 
with one keystroke. centrate on what you’re typing. 

The editor locks out errors, finishing statements and 
procedures in perfect accord with the standardized 
rules of Modula-2. It also indents and formats your 
text automatically, making programs easy to read and 
maintain, an important feature on big projects. 


And if you leave an undefined variable or data type, 
the editor detects the mistake and gives you the option 
of on-line “help” to correct it. No other programming 
text editor offers you so much innovation at any price. 

How to turn “wait time” 
into “work time” 

The vast majority of 
programming time is 
spent waiting, and the 
biggest slowdown is most 
often with compilers. 




It not only has a faster compiler, it also 
saves time by compiling while you edit. 





Our compiler turns 
wait time to work time 
with a new innovation 
that lets you compile 
in the “background.” 

With background 
compilation, your program is automatically compiled 
into object code line by line as you work, every minute 
you spend writing or editing a Modula-2 program! 

When you’re finished editing, all that’s left for the 
compiler is a quick mopping up job that generates 
optimized native code in a single pass. 

How quick is “quick”? 

Thanks to background compilation and the fact that 
the compiler itself is so fast, Interface Technologies’ 
compiler turns 100 lines of typical Modula-2 text 
into optimized machine code in under five seconds. 

Plus the Interface compiler produces compact code 
with execution speed superior to that produced by any 
other Modula-2 compiler on the market. 

How to do two things at once 

Along with the background compiler and syntax- 
directed editor, which can save you hours every day and 
make you more productive, Interface Technologies’ 
Software Development System gives your monitor 























windows so you can refer to one file while you edit 
another simultaneously, saving you even 
more time. 

Concurrent editing of two 
or more files is especially use¬ 
ful when doing programming 
work that’s intended for 
separate compilation, and 
Interface Technologies has 
the only Modula-2 system 
on the market that provides 
you with this helpful benefit 
for developing software. 


How preprogrammed modules 
speed development 

One of the advantages of Modula-2 is that it lets you 
build large, reliable programs quickly, by linking 
together many smaller “building-block” modules. 

The development system’s toolkit of precompiled 
program modules includes the standard Modula-2 
library, and adds exclusive link-and-run modules for 
direct calls to the operating system, sound, and color 



You can use it on any IBM® PC, XT, AT or 
compatible computer with two double-sided, double¬ 
density floppy drives and 320K RAM diskette. 

You get a thoroughly indexed, comprehensive user’s 
manual and free telephone support from Interface 
Technologies. But the most important thing you get is 
the future, and the programming language of the future 
is Modula-2, and now it’s easier than ever. 

For more information, or to order the Modula-2 
Software Development System, call 1-800-922-9049 
today. In Texas, call (713) 523-8422. 

You can also order or 
request further in¬ 
formation by 
mail. Just fill 
out the cou¬ 
pon below 
and send it 
in. Act today 
and receive 
your system 

SOOI1. Operates on the new 

IBM PC AT, as well as 
the PC, XT, and all other 
IBM-compatible computers. 



graphics support. 
Plus you get low- 
cost updates from 
the Interface 
Technologies 
fast-growing 
library of new 
programming modules. 

The Modula-2 development system's toolkit of 
^ready-made modules turns big programs into smaller projects. 



Increase productivity for $249 

Interface Technologies’ Software Development 
System is fast, powerful and unlimited. It works so well 
that it’s the same tool Interface Technologies is using to 
write business and consumer applications in Modula-2. 

For $249, you get the syntax-directed editor and 
compiler, linker, module library and tutorial that will 
have even modestly experienced programmers writing 
in Modula-2 in days. And you have full rights to your 
work; there’s no license fee for programs you develop 
with the Interface Technologies system. 


name_ 

ADDRESS. 
CITY_ 


.STATE. 


.ZIP. 


PHONE- 

PLEASE CHECK ONE: 

□ AMERICAN EXPRESS DVISA □ MASTERCARD 

□ CHECK ENCLOSED 
CHARGE ACCOUNT NUMBER 

□□□□□□□□□□□□□□□□□□□□ 


EXPIRATION DATE 
PLEASE SEND ME. 


SIGNATURE 
_COPIES @ $249 EACH. 


INTERFACE TECHNOLOGIES CORPORATION 
3336 RICHMOND, SUITE200, HOUSTON, TX 77098 ! 

Texas residents, add 6.125% Sales Tax. PC/2 
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INTERFACE TECHNOLOGIES 



■ODUU^l SOFTWARE 
DEVELOPMENT SYSTEM 


CIRCLE NO. 123 ON READER SERVICE CARD 


IBM is a registered trademark of International Business Machines Corporation. 






























BUSBOARD “SAVES SLOTS 



The BUSBOARD modular expansion 
products from Aquix can not only save 
you a slot or two but can cost up to 30% 
less than preconfigured multi-function 
cards for applications where all of the 
multi-function features are not needed. 

Busboard allows the System Integrator 
and OEM to develop cost-effective prod¬ 
ucts without running out of slots. The 
most desired features are now available 
as add-on modules with more on the 
way. 

3 Busboards to Choose From! 
Busboard - Socketed for up to 512K of 
memory in 64K increments. Up to 8 
Busmodules may be added (4 front and 

4 back) without using more than one 
slot in an IBM PC. 

Busboard MPC - A packaged combi¬ 
nation of the Busboard with a Clock 
Calendar Module is the perfect add-on 
for PC’s with a serial or parallel port 
already built-in. 

1/O Busboard - A low-cost board with 
the ability to add up to 8 modules. Also 
features a breadboard area for your 
own circuits. 


More Modules Available! A full array 
of modules save you money while your 
system grows. Aquix has the largest line 
of modules and the only line of indus¬ 
trial and OEM modules for the System 
Integrator and Original Equipment 
Manufacturers. 

Asynchronous Communication Inter¬ 
face - Can be configured as Com 1, 
Com 2 or with the Busboard Multi- 
Corn software as Com 3-14. This 
allows any number of Async boards 
from 1 to 14 in a PC. Features straps for 
modem control handshaking, interrupt 
level and interrupt mask register. 


Monochrome Display Adapter - A 

complete IBM compatible Monochrome 
Display on a module. Features a 7x9 
character in a 9x 14 field with full attri¬ 
butes and character set. A composite 
video version is also available. 

300 Baud Modem Module - Features 
Auto-Dial in tone or pulse and auto¬ 
answer capability and is supplied with 
the Busterm Communications Program. 
Allows for external audio input and 
audio output. Requires an Async Port 
or an Async Module listed above. FCC 
registered. 

24 Bit I/O Module - 8255 based 
module provides 24 bits of binary con¬ 
trol inputs or outputs. Features select¬ 
able address decoding, external cable 
configuration, and a prototyping area 
that utilizes an IDC type breadboarding 
system. 

Additional Modules Available: 

Clock Calendar 
Parallel Printer Adapter 
Game I/O Adapter 
Prototyping 

16 Channel 8 Bit A/D Converter 
5" High Capacity Disk Controller 


Available Software: 

Busdrive™ Ramdisk Utility 
Busspool™ Printer Spooler 
BusCom Multiple Async Driver and 
Subroutine Package 
Multidrive 5", 8" and 5" High Capacit) 
Drive Utility 

Save your Slots! If you’re configuring 
your system now, specify the Aquix 
Busboard. Busboard saves you slots by 
packing more features for less money in 
less space. 

To hear more about the Busboard 
Modular expansion products, call (714) 
666-1050 or drop us a line. Dealer 
inquiries welcomed. 4051 E. Palma, 
Anaheim, CA 92807 


AQUIX 

ADVANCED SYSTEMS CORPORATION 

CIRCLE NO. 108 ON READER SERVICE CARD 





























PC-DOS 


Digital Research’s new operating system 
combines multitasking and multiuser 
capabilities with some MS-DOS compatibility. 



DONAWALT 


E lderly women in tennis shoes us¬ 
ing DOS for Sunday afternoons 
with WordStar, affluent families 
with a different operating system for 
every day of the week, and other rec¬ 
reational users are exceptions to the 
rule that operating systems should be 
replaced from time to time. For every¬ 
one else, the question is when? 

The choice is not easy. All IBM PC 
operating systems work well, yet there 
are subtle differences between them. 
Should the IBM user abandon DOS, and 
if so, when? If these questions were 
posed to Digital Research, it would an¬ 
swer “yes” to the first question and “as 
soon as possible” to the second. 

Digital Research is known for its 
expertise in developing operating sys¬ 
tems. The company invented CP/M, the 
most popular 8-bit computer operating 
system in the world. The 16-bit version, 
CP/M-86, was introduced for the PC in 
1981. CP/M-86 and its predecessors, 
Concurrent CP/M-86 (CCP/M-86) and 
CCP/M-86 with Windows, did not 
achieve the success that CP/M did be¬ 
cause of the rapid growth in popularity 
of Microsoft’s MS-DOS. 

In its latest attempt to provide an 
alternative to MS-DOS in the IBM PC 
marketplace, Digital Research has intro¬ 
duced a new member of the CP/M fami¬ 
ly. Concurrent PC-DOS 3.2 is an impor¬ 


tant new product that may be the oper¬ 
ating system of choice for a small group 
of MS-DOS users with specific needs. 

Examination of Concurrent PC-DOS 
reveals five significant features; four of 
them are technical advancements. First, 
the operating system supports multitask¬ 
ing with up to four windows. Multitask¬ 
ing is present in previous versions of 
CCP/M-86 but not in MS-DOS. Second, 
Concurrent PC-DOS supports a multius¬ 
er capability; up to three people can 
use a single PC. Third, the operating 
system runs programs written for MS- 
DOS with no source changes, no re¬ 
compiles, and no additional hardware, 
although some limitations do exist. 
Fourth, Concurrent PC-DOS can be in¬ 
stalled on a hard disk formatted for 
CCP/M-86 or MS-DOS with applications 
programs of either type. 

The last is a marketing innova¬ 
tion—the name Concurrent PC-DOS. 

The press has called IBM’s version of 
MS-DOS “PC-DOS.” IBM has referred to 
it as IBM DOS or simply DOS. The 
name PC-DOS was never legally pro¬ 
tected, and Digital Research has now 
claimed rights to it. To avoid confusion, 
in this article “IBM DOS” is used for 
IBM’s version, and “C/PC-DOS” refers to 
Concurrent PC-DOS. 

Digital Research has aimed its mar¬ 
keting thrust at three well-defined 
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Replace this. With this. Instantly! 



The New 
Standard For 
Desktop 
Utilities 

Only $ 49-95 

Shipping $4 

PolyWindows is a trademark of Polytron Corp. 
MS-DOS is a trademark of Microsoft Corp. 
Macintosh is a trademark licensed to Apple 
Computer, Inc. Rolodex is a trademark of 
Rolodex Corp. 



Calculator, Memo Window Over 1-2-3 



Alarm Clock, Calendar, Appt. Book 
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Filedex Over WordStar 

PolyWindows works with 
a monochrome or color monitor 


Desktop productivity 
in a single keystroke 
even while running 
another program! 

Finally, a software package that makes 
your IBM PC or true compatible as useful 
as you thought it should be. 

PolyWindows Desk™ lets you instantly 
call up essential desktop tools without hav¬ 
ing to exit the program you are running or 
swap disks. Another keystroke takes you 
back to your program right where you 
left off. 

Your numeric keypad can now become 
a full-featured calculator or printing 
calculator. 

You can create your own small scale 
data base and replace your manual 
Rolodex® with a Filedex system that has 
an unlimited number of “cards.” 

To help you manage your day, week, 
month and long-term projects, PolyWin¬ 
dows Desk has a monthly calendar, an 
alarm clock and daily appointment books. 

And for the memos, letters and “to do” 
lists you write every day you can call up 
one or more “memo windows” with a 
built-in full-featured editor. 

You can assign functions to specific 
keys using PolyKey,™ a keyboard enhan¬ 
cement program that rivals all the high- 
priced keyboard utilities. This feature alone 
justifies the price of PolyWindows Desk. 

You can designate the size of each win¬ 
dow and, with a color monitor, change the 
colors of windows and information within 
the windows. Pull-down menus give you 
the ease of a Macintosh ™ without a 
mouse. You can even call up all these 
tools at once using PolyWindows, the most 
flexible, friendly windows yet! Plus, Poly¬ 
Windows lets you include custom func¬ 
tions and is expandable for future utility 
modules. PolyWindows even includes 
PolyGames for a quick diversion. 

At $49.95, PolyWindows Desk out¬ 
performs the competition and gives 
you the office of the future, today! 

To order with VISA or MasterCard or 
request a complete information packet call 
toll-free. (Requires MS-DOS, PC-DOS 2.0, 
or higher). 


1-800-547-4000 

(Ask for Dept. No. 307) 

Oregon & Foreign Orders Call 
503-684-3000 
Send Checks to: 

Polytron Corporation, Dept. 307 
P.O.Box 787 
Hillsboro, OR 97123 


PolyWindows was ivritteti by Thomas A. Crispin 


Dealer/OEM inquiries welcome 
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C/PC-DOS 


groups. The first audience consists of 
Fortune 2000 “power users:” IBM PC/XT 
owners who use two or more applica¬ 
tions, such as Lotus 1-2-3, WordStar, 
dBASE ii, or PFS-File. The typical user in 
this audience is a financial analyst or a 
business consultant, for whom the capa¬ 
bility for quick and frequent switches 
between applications is critical. 

The second audience uses data 
communications and requires multiuser 
or multitasking capability in business 
applications. These users periodically 
access Dow Jones or a similar database 
retrieval system while using Lotus 1-2-3 
or WordStar. They may also manage 
small accounting offices, in which two 
or three persons use the same PC on a 
regular basis. 

Software developers who learned 
to take advantage of concurrent capabil¬ 
ity on a minicomputer or mainframe 
are the final audience. These develop¬ 
ers like to simultaneously compile one 
program, edit a second program, and 
list a third program on the printer. 

MORE THAN JUST A PRETTY BOX 

The $295 price for C/PC-DOS buys a 
large documentation manual and five 
disks. The documentation consists of a 
section called User’s Guide , another one 
called Getting Started with Concurrent 
PC-DOS, and release notes that are not 
included in the User’s Guide. 

The documentation for predeces¬ 
sors of C/PC-DOS included a program¬ 
mer’s guide that described function 
calls and other technical information; 
this guide must now be purchased sep¬ 
arately. Digital Research has followed 
IBM’s lead in separating its technical in¬ 
formation from the rest of its documen¬ 
tation and charging extra for it. 

C/PC-DOS does not have several 
programs that are included with IBM 
DOS: DEBUG, 8088 assembler, cross- 
reference utility, linker, and BASIC. 

Some of these are included in an op¬ 
tional Programmer’s Pak, available for 
$70. This package has an assembler, li¬ 
brary manager, linker, cross-reference 
utility, window source code, a user’s 
guide and programming guide for GSX 
(graphics support), and a programmer’s 
guide for C/PC-DOS. 

C/PC-DOS requires 256KB of mem¬ 
ory and two diskette drives. The recom¬ 
mended hardware configuration is 
512KB of memory, a hard disk with a 
partition of 1.7MB and one floppy disk. 

When C/PC-DOS and IBM DOS are 
compared, C/PC-DOS shines in four ma¬ 
jor areas: IBM DOS support, multitask¬ 
ing capability, multiuser capability, and 
CCP/M-86 support. An evaluation of the 
strengths and weaknesses of each fea¬ 


TABLE 1 : IBM DOS Programs 
Tested under C/PC-DOS 

PROGRAM 

COMPAT¬ 

IBILITY 

*Home Accountant Plus 

Y 

*MultiMate 

Y 

♦MultiPlan 

Y 

♦Lotus 1-2-3 

Y 

*pfs:graph 

Y 

*pfs:report 

Y 

*pfs write 

Y 

♦SuperCalc 2 

Y 

♦SuperCalc 3 

Y 

♦VisiCalc 

Y 

♦WordStar 

Y 

IBM Logo 1.0 

Y 

WordPerfect 3.0 

Y 

SSI P-Edit 2.3 

Y 

Turbo Pascal 2.0 

Y 

IBM Macro Assembler 1.0 

Y 

Crosstalk XVI 3.4 

N 

Sidekick 1.1 

N 

Spotlight 1.0 

N 

PC-Calc 1.06 

N 

dBASE II 2.4 

Y 

dBASE III 1.0 

N 

VDISK.SYS (IBM DOS 3.0 

N 

RAM disk) 


* Programs with an asterisk were verified and docu¬ 

mented by Digital Research Corp. to be compatible. 

Most programs that were developed under 

IBM DOS version 2.0 or later do not work 

under C/PC-DOS, because of IBM DOS 2.0 

function calls that kill C/PC-DOS. 


ture will help users determine the suita¬ 
bility of C/PC-DOS for their needs. 

If C/PC-DOS is installed on a fixed 
disk, it can exist in either an IBM DOS 
or a CCP/M-86 partition, depending on 
the user’s preferences. If C/PC-DOS is 
in a CCP/M-86 partition, only CCP/M-86 
software can be executed. If C/PC-DOS 
is in an IBM DOS partition, either CCP/ 
M-86 or IBM DOS programs can be ex¬ 
ecuted. All C/PC-DOS software is copied 
into the root directory, and the current 
IBM DOS subdirectory structure is pre¬ 
served and supported. C/PC-DOS can 
read and execute both IBM DOS and 
CCP/M-86 diskette software. 

A special set-up program must be 
run in order for C/PC-DOS to be used 
in IBM DOS partitions. This procedure 
renames the AUTOEXEC.BAT file, if the 
root directory has one, and creates a 
new AUTOEXEC.BAT file that loads 
CCPM.SYS so when IBM DOS is booted, 
C/PC-DOS is loaded automatically. 

CCPM.SYS is the resident portion 
of C/PC-DOS that manages operating 
system requirements for CCP/M-86 and 
IBM DOS programs. When an IBM DOS 


program is running, CCPM.SYS redirects 
all operating system interrupts and 
function calls to IBM DOS software sub¬ 
routines that still reside in memory. 

IBM DOS sees only one program that 
requires its services—CCPM.SYS. During 
execution of an IBM DOS program, 
CCPM.SYS uses IBM DOS file formats 
and other conventions. When a CCP/M- 
86 program is running, CCPM.SYS pro¬ 
vides full CCP/M-86 support. 

C/PC-DOS can create, format, or be 
loaded into a CCP/M-86 or IBM DOS 
disk partition. LOADCCPM is used to 
switch control of a fixed-disk partition 
between IBM DOS and C/PC-DOS with¬ 
out reloading files. 

One significant limitation to C/PC- 
DOS is that it is compatible with IBM 
DOS version 1.1; thus, most IBM DOS 
features from version 2.0 and later will 
not work. This means that batch files 
using ECHO, SHIFT, IF, FOR, and 
GOTO will not work, nor will many 
IBM DOS programs that require IBM 
DOS 2.0 or 3.0 for proper operation. 

C/PC-DOS does, however, support 
some IBM DOS 2.0 features: fixed disks, 
directory structures on IBM DOS media, 
back-up, restore, MKDIR, CHDIR, 

RMDIR, and 360KB disk drive format. 

If a CONFIG.SYS file exists on an 
IBM DOS disk, that CONFIG.SYS file 
will be executed (and any device 
drivers installed) before C/PC-DOS as¬ 
sumes control through CCPM.SYS. Note, 
however, that installed device drivers 
will not run if they perform any IBM 
DOS 2.0 specific system calls. 

C/PC-DOS supports a second serial 
port and a second and third parallel 
port, hardware that was not made stan¬ 
dard until after IBM DOS version 1.1. 
However, complete IBM DOS 2.0 sup¬ 
port is expected to be released soon. 

A major weakness of C/PC-DOS is 
the absence of pathname-search capabil¬ 
ity corresponding to the IBM DOS 
PATH command. Without it, accessing 
programs and files is more difficult. 
Running different applications will re¬ 
quire changing subdirectories. 

To allow limited access to pro¬ 
grams outside the current directory, 
C/PC-DOS provides two floating drives 
(N: and O:) and the ability to redefine 
the system disk. The floating drives and 
system disk can be equated to any sub¬ 
directory and drive by using CHDIR and 
SYSDISK. If a program is not located on 
the current drive and subdirectory, the 
system disk is automatically searched. A 
file’s location can also be specified by 
preceding the file name with N: or O:. 

C/PC-DOS was tested to determine 
what IBM DOS features were not in¬ 
cluded with C/PC-DOS and how effec- 
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How Can You Avoid Getting 
Trapped Under An Ancient 
Word * Processor? 


Buy Word 
Perfect! 


whether you are in “edit” or “create” 
mode. Your word processor should 
do it automatically and WordPerfect 
does. WordPerfect lets you think in 
terms of ideas, not pages. It is simple 
enough that you quickly forget about 
the mechanics and your writing flows 
easily. 

So if you don’t want to be caught 
under a word processing monster, try 
WordPerfect. We’re certain it will 
improve the quality of your writing. 


Once upon a time, vvord processors 
were monstrous things. Dot com¬ 
mands, page orientation, and separate 
editing, formatting and printing pro¬ 
grams turned them into lumbering 
beasts. Only a well-educated pro¬ 
grammer would dare don his armor 
and tackle such a beast — not a plea¬ 
sant task for a modern secretary, 
executive, or writer. 


Then came WordPerfect and the 
beast was slain. 


WordPerfect was designed to work 
for you not against you. WordPerfect 
has no command language to compli¬ 
cate your writing. Pressing a single 
key is all it takes to 

bold, underline or center. 

When writing, you don’t want to 
worry about page formatting, making 
room for headers or footers, or 




You’ll love it — 
not only for the features 
we’ve built in, but 
also for the 
antiquities 
we’ve 
left out. 



288 WEST CENTER STREET, OREM, UTAH 84057 (801)224-4000 TELEX 820-618 
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C/PC-DOS 

PHOTO 1: Four Tiled Windows 
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INI PIP VERSION 3.1 


CONT,..^* 

COPYHENU.CMD 

DPAW87.BAT 

DRTALK.EXE 

EDITMENU.CMD 

FDMENU.DAT 

FIXGP192.BAT 

FUNCIION.CMD 


CURRENT.TRM 
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DRTALK.KEY 

ERAQ.CHD 

FDSTART.i 
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FXDRAHB6.BAT 
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Windows may be overlapped, displaying the entire active window 
and as much of the other windows as possible. 
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BACK.CHD 

CARDDECK.BAT 

CARDFILE.TRM 

CHSET.CMD 

CONT.BAI 

COPYHENU.CMD 

DRAW87.BAT 

DRTALK.EXE 

ED1IHENU.CMD 

FDMENU.DAT 

FIXGP192.BAT 

FUNCTION.CMD 


ASTCLOCK.COM 

BACKRESI.DOC 
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CCPH.SYS 
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DREDIX.CMD 

DRTALK.KEY 

ERAQ.CHD 
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FXDRAH86.BAT 


AUTOEXEC.BAT 

BATCH.CMD 
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DATE.EXE 

DRIALK.DEF 

DSKMAINT.CMD 

ERASE.EXE 

FIRST.IDX 

FH.CFG 

FXDRAW87.BAT 
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BUSS.IDX 

CARDFILE.DIS 

CHDIR.CMD 

CONFIG.SYS 

COPY.EXE 

DRAW86.BAT 

DRIALK.DIR 

DSP.CMD 

FDINSTAL.BAT 

FIXGP128.BAT 

FH.CMD 

GINSIALL.CMD 
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PHOTO 2: The File Manager Menu Screen 
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You are here ► C:\ 


Commands can be typed on a status line on the FM menu screen, 
or the menu screen can be exited for command entry. 


tively add-on hardware runs with C/PC- 
DOS. A list of popular third-party IBM 
DOS software was also tested with 
C/PC-DOS. The results of these tests 
showed that some IBM DOS features 
are absent, some hardware incompati¬ 
bilities exist, and a large set of IBM 
DOS software is not compatible with 
C/PC-DOS. 

Limited hardware compatibility 
testing produced conflicting results. An 
AST Six-Pak Plus board and supporting 
software worked perfectly. Hayes Smart- 
modem models 1200 and 1200B 
worked without adjustment. However, 
neither the Tecmar Graphics Master nor 
the new IBM Enhanced Graphics Adapt¬ 
er board worked with C/PC-DOS; re¬ 
booting was necessary when a display 
window was assigned to the color mon¬ 
itor driven by the new IBM color card. 

Three major types of software in¬ 
compatibility exist between C/PC-DOS 
and IBM DOS: video problems, the use 
of IBM DOS 2.0 function calls, and spe¬ 
cific program checks for correct IBM 
DOS version (C/PC-DOS reports 1.1). 

The use of the function keys FI 
through F5 for editing is not supported 
by C/PC-DOS. These keys make key¬ 
board entry easier by allowing the most 
recent command line to be edited and 
reissued. Alternatively, the function keys 
are easily programmed under C/PC- 
DOS with a menu-driven program 
called FUNCTION. 

A command that changes the cur¬ 
rent directory through two levels of 
subdirectories, such as CD C:\SUB1\ 
SUB2, is illegal with C/PC-DOS; instead, 
two commands—CD SUB1 followed by 
CD SUB2—must be used. The diskette 
drive on an IBM PC/XT or single-dis¬ 
kette-drive PC cannot be used as drive 
B:, which makes diskette copying on 
these machines difficult. 


A minor incompatibility exists in 
standard device names, which can be 
different in C/PC-DOS than they are in 
IBM DOS. For example, serial ports are 
COM1: and COM2: under IBM DOS and 
Port 0 and Port 1 under C/PC-DOS. 

BASICA.COM shows a unique type 
of incompatibility. Because of the way 
that BASICA directly takes control of all 
PC hardware, it cannot run in more 
than one window at the same time. If it 
happens, the user will know. Reboot. 

Video problems, if present, are not 
fatal. C/PC-DOS supports IBM DOS pro¬ 
grams that use IBM DOS video function 
calls, IBM BIOS calls, and direct access 
to video hardware or video memory. 
However, the four windows of C/PC- 
DOS become corrupted when an indi¬ 
vidual IBM DOS program assumes it 
can output anywhere on the display. If 
the program writes outside the bound¬ 
aries of its assigned C/PC-DOS display 
window when the window is not active 
or is less than a full screen in size, 
another window is violated. C/PC-DOS 
minimizes this problem by permitting 
all screens to be redrawn, so that the 
current window and displays behind 
each window can be restored. 

Window boundary problems are 
one reason C/PC-DOS includes the 
command SUSPEND; it suspends the 
execution of any tasks that are not in 
the active window. Suspension of these 
tasks prevents corruption of the display. 

A list of IBM DOS programs tested 
under C/PC-DOS is provided in table 1. 
Note that most programs that were ori¬ 
ginally developed under IBM DOS 2.0 
or later do not work, because of the 
use of IBM DOS 2.0 function calls that 
kill C/PC-DOS. Digital Research should 
have prevented this catastrophic failure 
by causing the program to display an 
error message and to terminate any 


program that executes an illegal func¬ 
tion call—a much better result than a 
dead machine. In any case, most old 
versions (1.1) of IBM DOS programs 
should run on C/PC-DOS, but most pro¬ 
grams that were developed after IBM 
DOS 2.0 probably will not. 

MULTITASKING 

Multitasking is not new to the CP/M 
family of operating systems that run on 
the IBM PC. The first Digital Research 
operating system with multitasking was 
Concurrent CP/M-86, (see “CCP/M-86,” 
Don Await, PC Tech Journal , March 
1984, p. 64). Shortly thereafter, CCP/M- 
86 with Windows was introduced, fol¬ 
lowed last fall by C/PC-DOS. 

The objective of multitasking is to 
permit the simultaneous execution of as 
many as four different programs per 
user (six in a multiuser system). These 
different programs, or tasks, are re¬ 
ferred to as virtual terminals in C/PC- 
DOS terminology. 

Multitasking takes advantage of the 
time the computer “waits,” such as 
when it waits for I/O to complete or for 
keystrokes to be entered. During these 
waiting periods, which may last only 
milliseconds, other programs are given 
the chance to run. Control is given to 
programs on a round-robin basis; tasks 
are switched whenever the current task 
must wait for I/O or when its maximum 
time slice has expired. 

The IBM PC display is switched to 
each of the different virtual terminals by 
pressing Ctrl-1, Ctrl-2, Ctrl-3, or Ctrl-4; 
the numbers are entered from the num¬ 
eric keypad. FUNCTION can be used to 
redefine the keys used to switch virtual 
terminals if these key definitions con¬ 
flict with an IBM DOS program. 

A window will be displayed some¬ 
where on the screen when its virtual 
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Internal 10 Meg $699 
External 10 Meg $849 



Why pay more for 10 or 20 Meg 
drives than you have to? Our 10 
Meg internal hard disk subsystem is 
priced at $699, with the 20 Meg 
model going for $1088. Our exter¬ 
nal 10 Meg goes for $849, 20 Meg 
for $1238. 

Our drives are fully compatible 

with any IBM PC or PC-compatible 
with 64K RAM and PC-DOS 2.0 or 
later.* Qubie’ drives boot directly 
from the hard disk. You can power 
up the PC and load the system 
directly, without using any floppy 
disks. No software patches or driv¬ 
ers to install. 

Using the same amount of 
power as a floppy drive, the Qubie’ 
hard dioK uses less energy than 
other aftermarket drives. 


The drives come complete with 
ldir software, ldir’s commands are 
in English, eliminating the need to 


type in DOS commands, and are all 
selected by using cursor control 
keys, ldir even explains commands 
with HELP screens that give you on¬ 
line advice when you need it. 

Qubie’ drives are made of spe¬ 
cial plated recording media. They 
withstand the vibration and move¬ 
ment that has damaged hard disks 
in the past. In fact, Qubie’ drives 
have been selected by several 
computer makers for use in their 
portable computers. 

Good service starts with answer¬ 
ing your questions before and after 
you buy. It continues with same or 
next day shipment of your order. 
Since we only sell a few selected 
products, we have the information 
and inventory to help you fast. 

We perform repairs in our own 
service department within 48 
hours, should you ever need service 
during the one year warranty 
period. 

Our price is the whole price. All 

prices include UPS surface charges 
and insurance. In a hurry? Two day 
UPS air service is just $12. 

Corporations, dealers and insti¬ 
tutions, call for volume purchase 
price information. 

*Call for information. 


No Risk Guarantee 

If you are not completely 
satisfied with your purchase, 
you may return it within 30 
days for a full refund, in¬ 
cluding the cost to send it 
back. If you can get any of 
our competitors to give you 
the same guarantee, buy 
both and return the one you 
don’t like. 


Order Today, Shipped Tomorrow! 

For fastest delivery, send cashiers check, 
money order, or order by credit card. Per¬ 
sonal checks, allow 18 days to clear. 
California residents, add 6% sales tax. 

Hours: Mon.-FrL 8:00 am.-6:00 p.m. PST 
Sat. 9:00 am.-1:00 p.m. PST 

(800) 821-4479 

Toll Free Outside California 


(805) 987-9741 

Inside California 

QUBIE' 

4809 Calle Alto 
Camarillo, CA 93010 


London (01) 223-4569 
Paris (01) 321-5316 
Sydney (02) 579-3322 
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FIGURE 1: Multiuser Performance Benchmarks 


OPERATION 


SPEED IN SECONDS 


PC 

TERMINAL 

Type 

Single user 

79 

362 

Multiuser 

99 

362 

Mas m 

Single user 

45 

45 

Multiuser 

147 

147 


Copy 

Single user 48 46 

Multiuser 95 95 


These benchmark results show that the amount of performance degradation from mul¬ 
tiuser activities depends on the particular type of operation that is performed. 


terminal is activated. Each window can 
be configured using WMENU to control 
the size, color, and position of the 
window on the screen. The sizes of the 
four windows can be defined so that all 
are simultaneously displayed on the 
screen in either an overlapped or a 
tiled effect (all four windows appear in 
their entirety.) If the windows are over¬ 
lapped, the entire active window is dis¬ 
played, and as much of the other three 
windows will be displayed as possible. 
Photo 1 shows the screen partitioned 
into four tiled windows. 

Each virtual terminal has a start-up 
batch file (similar to AUTOEXEC.BAT 
under IBM DOS) so that a different rec¬ 
ipe of programs can be defined to run 
in each window when the PC is booted. 

The SUSPEND command men¬ 
tioned earlier, which permits or pre¬ 
vents tasks other than the active task 
from executing, can be used to speed 
up one task at the expense of others, as 
well as to minimize the impact of a pro¬ 
gram that does not fully obey the win¬ 
dow boundaries of C/PC-DOS. 

Adding multitasking functionality to 
an operating system involves adding 
some related features as well. The re¬ 
sources of the PC—files, printers, and 
displays—must be protected from inad¬ 
vertent and simultaneous use by multi¬ 
ple tasks. Password protection and sev¬ 
eral programs—USER, PRINTER, and 
PRINTMGR—are provided with C/PC- 
DOS to manage these resources. 

USER selects one of sixteen user 
numbers as the current user. CCP/M-86 
files and printers can be defined to be 
the sole property of a particular user, 
preventing their use by others. Special 
authority is given to USER number 0, 
the system user. USER 0 can access any 
files and use any printers in the system. 

PRINTER is used to display or as¬ 
sign a specific printer to a particular 
window. Although PRINTER can dedi¬ 
cate one of five system printers (three 
on parallel ports, two on serial ports) to 
one window (or task), all windows can 
be configured to use the same printer. 

PRINTMGR manages simultaneous 
printing from all windows. PRINTMGR 
maintains a job queue of file specifica¬ 
tions that are to be printed for each 
window, preventing printer problems 
resulting from competing tasks. 

C/PC-DOS provides password pro¬ 
tection. The SET command defines for 
each file the operations that will re¬ 
quire password entry. Four different op¬ 
tions for the set of operations requiring 
password control are available: reading, 
copying, writing, deleting, or renaming; 
writing, deleting, or renaming; deleting 
or renaming; and unlimited file opera¬ 


tions. SET supports wildcard file speci¬ 
fiers, so a family of files can have the 
same password attributes. 

USER and password protection, two 
of the tools that provide file protection 
when multiple tasks are operating con¬ 
currently, cannot be used with files on 
IBM DOS media. Extreme care must be 
taken when such files are in use, be¬ 
cause C/PC-DOS permits multitasking 
corruption of IBM DOS files. 

Memory becomes a scarce re¬ 
source when multitasking is in use. Be¬ 
cause C/PC-DOS uses approximately 
156KB of memory, it is difficult to find 
more than two tasks that can run simul¬ 
taneously in the minimum 256KB con¬ 
figuration. 640KB of RAM is recom¬ 
mended for any PC with C/PC-DOS, al¬ 
though even having maximum memory 
will not guarantee that four medium-to- 
large-size applications will be able to 
run concurrently. 

MULTIUSER CAPABILITY 

C/PC-DOS supports two user terminals 
connected to the serial ports. The ter¬ 
minals can be IBM PCs, other PCs, or 
“dumb” ASCII terminals (DEC VT100 or 
VT220, Televideo 910 or 920, IBM 3101, 
etc.) Multiuser terminals are connected 
to the host PC through a direct RS-232 
connection or a modem-equipped line. 
Full use of the multiuser capability sup¬ 
ported by C/PC-DOS enables six tasks to 
operate concurrently. When the link be¬ 
tween the terminal and the host PC is 
established, the terminal screen is iden¬ 
tical to one full C/PC-DOS window. 

The first step in setting up a C/PC- 
DOS multiuser terminal is the installa¬ 
tion process. One hour and the help of 
two experts was required to establish a 
communications link between the ter¬ 
minal and a PC over a modem—it was 
more difficult than expected. 

The problem was with the docu¬ 
mentation: it did not address many of 


the questions that arose during the in¬ 
stallation process. It did not approach 
the clarity of the section describing the 
installation of single-user C/PC-DOS. A 
sample of C/PC-DOS installation docu¬ 
mentation follows: 

To load Concurrent in a computer with 
two floppy-disk drives, first insert the 
Startup Disk into Drive A and Utility 
Disk 1 into Drive B with the labels fac¬ 
ing up. Next, close the drive doors and 
turn the power on. 

Very complete, with no ambiguity. Com¬ 
pare that with the following sample of 
multiuser documentation: 

Decide what devices you are going to 
connect to the serial ports. Find out 
what the devices’ data-transfer charac¬ 
teristics are. Refer to the manuals pro¬ 
vided with these devices, and do any 
configuration they require first. Then 
run SETPORT and select characteristics 
for each port that correspond to the 
characteristics of the devices to be 
connected. 

Data-transfer characteristics? Configura¬ 
tion? Tough questions for someone 
who has only just booted C/PC-DOS. 

I never did get a direct, non¬ 
modem link to work. In spite of consul¬ 
tation with Digital Research, it never be¬ 
came clear whether the culprit was a 
software bug or an error of mine. The 
line appeared to be all right, because 
the same RS-232 cable was successfully 
used to link an IBM DOS-based PC run¬ 
ning Crosstalk XVI with a C/PC-DOS- 
based PC running DRTALK. My contact 
at DRI had not used a PC as the termi¬ 
nal, but that should not have mattered. 
My conclusion? Caveat emptor. 

Several restrictions apply only to 
use of the system at the terminal. Only 
one task can be run at a time, so there 
is no window switching at the terminal. 
Programs that require function keys for 
input cannot be used. Programs access¬ 
ing video hardware directly cannot be 
run at a terminal, either, as they can 
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TABLE 2: 

C/PC-DOS Commands 

NAME 

PURPOSE 

8087 

Indicates to Concurrent that a .COM or .EXE program uses an 

8087 coprocessor 

ADDMEM 

Increases the memory allocation of programs with the .EXE file 
extension 

BACK 

Backs up the files on hard-disk partitions to floppy disks 

BATCH 

Executes the commands in a file that has a .BAT file extension 

CARDFILE 

Stores and retrieves names, addresses, phone numbers, and com¬ 
ments 

CHDIR 

Same as IBM DOS CHDIR command 

CHSET 

Changes the command header of programs with the .CMD file 
extension 

COMSIZE 

Sets the amount of memory allocated to programs with the .COM 
file extension 

COPY 

Copies files between directories and devices 

COFYMENU 

Copies one or more menus from one file to another 

DATE 

Displays and changes the date 

DEL 

Erases files 

DELQ 

DEL with query 

DIR 

Same as IBM DOS DIR command 

DREDIX 

Invokes text editor similar to IBM DOS EDLIN 

DRTALK 

Communications utility program identical to PC-TALK III 

DSKMAINT 

Performs floppy disk format, verify, and copy functions 

EDITMENU 

Creates, modifies, and deletes menus 

ERAQ 

Same as DELQ 

ERASE 

Same as DEL 

EM 

Invokes File Manager that permits selection of commands from a 
series of menus 

FUNCTION 

Assigns function-key commands and window-switching keys 

HDMAINT 

Similar to IBM DOS FDISK 

HELP 

Explains Concurrent C/PC-DOS commands 


cause the terminal to lock up and be¬ 
come unusable. Also, the status line at 
the bottom of the C/PC-DOS screen, 
which shows the currently active pro¬ 
gram, the disk drives being used, the 
printers available, and the system time, 
does not display at the terminal. 

C/PC-DOS provides a command, 
STOP, that terminates any of the tasks 
running on the PC. Ending a task frees 
the memory for use with other tasks. 

One user is not protected from 
other users when IBM DOS media is 
being used. Password protection and 
the USER command cannot be used. 

The current definitions of the floating 
disks and the system disk are shared 
between users, with potentially disas¬ 
trous results. For example, assume that 
user A sets n: = c:\scratch and prepares 
to delete all the files in that subdirec¬ 
tory. User B sets n: = c:\ for his work; 
when user A does a DEL n:*.*, all the 
files in the root directory, including all 
of C/PC-DOS, are deleted. 

Another important feature of any 
multiuser system is speed. If it is fast, 
perhaps other shortcomings are bear¬ 
able. Unfortunately, however, the per¬ 
formance of C/PC-DOS is a considerable 
drawback to its usefulness. 

Of course, there are reasons for C/ 
PC-DOS’s sluggish pace. Multiuser and 
multitasking capabilities require a con¬ 
siderable amount of overhead to man¬ 
age separate tasks and their environ¬ 
ments. In addition, C/PC-DOS’s interface 
between IBM DOS and IBM DOS pro¬ 
grams further burdens the system. 

The execution of C/PC-DOS equiva¬ 
lents of internal IBM DOS commands is 
slow. IBM DOS’s CHDIR command, like 
all internal IBM DOS commands, is 
memory-resident and can be executed 
quickly. Under C/PC-DOS, CHDIR must 
be loaded from a disk and executed in 
a heavily loaded C/PC-DOS system. 

Software benchmarks provided fur¬ 
ther testament to the poor performance 
of C/PC-DOS. The first test uses dBASE 
II to modify a record and reindex the 
entire database, which consists of 254 
records, each 225 bytes long, with 13 
fields of varying size and 1 key. This 
particular task, when run under IBM 
DOS, took 33 seconds; run under C/PC- 
DOS as a single task, it took 45 seconds; 
run under C/PC-DOS as two concurrent 
tasks, it took 116 seconds. 

C/PC-DOS with a single task run¬ 
ning was 36 percent slower than IBM 
DOS; note also that the two tasks run 
concurrently under C/PC-DOS take 26 
seconds longer than if they were run 
sequentially (116 seconds versus two 
times 45 seconds). Thus, a 29-percent 
performance penalty results from multi¬ 


tasking. The same two tasks run sequen¬ 
tially with IBM DOS take 66 seconds— 
concurrent C/PC-DOS is 76 percent 
slower than sequential IBM DOS. Other 
tests yielded similar results. 

An additional set of tests was run 
to determine the performance impact of 
multiuser operations. Three multiuser 
tests were performed: TYPEing a file to 
the PC and terminal displays, perform¬ 
ing an assembly of a file using MASM, 
and doing a file COPY of the contents 
of a subdirectory. The results of these 
tests are shown in figure 1. 

The first test was TYPEing a 43,264- 
byte file. The terminal was running over 
a 1200-baud modem, and the communi¬ 
cations time was the major cause of the 
slow TYPE speed at the terminal. Al¬ 
though a file of this size takes 360 sec¬ 
onds to transmit over a 1200-baud line, 
and other processing time appears to 
be only two seconds, the transmission 
of the file and the other processing are 


being done concurrently. Ample time is 
spent waiting for transmission to com¬ 
plete, providing an opportunity for mul¬ 
titasking C/PC-DOS to be efficient. 

If a direct 9600-baud link is used, 
the file transmission time is eight times 
faster—the transmission takes about 45 
seconds. There is less time available to 
overlap communications transmission 
and other overhead, so TYPE speed 
with a 9600-baud line should be compa¬ 
rable to the times shown at the host. 

The PC host runs slower if a termi¬ 
nal-resident TYPE task is running con¬ 
currently (99 seconds compared to 79 
seconds for a task running alone—a 25- 
percent performance degradation), 
whereas the terminal takes the same 
amount of time to run the task (362 
seconds) whether that task is running 
concurrently or alone. 

TYPEing at the terminal is not 
slowed by host tasks because C/PC-DOS 
has ample time to process other tasks 

PC TECH JOURNAL 


32 



















NAME 

PURPOSE 

INITDIR 

Formats CCP/M-86 media to allow time and date stamping (which 
is always done on IBM DOS media) 

LOADCCPM 

Loads C/PC-DOS from an IBM DOS partition without changing 
the existing IBM DOS operating system files 

MKDIR 

Same as IBM DOS MKDIR command 

ORDER 

Changes the command file search order based on extension 

PIP 

Copies files between directories and devices 

PRINTER 

Changes or displays the current printer number 

PRINTMGR 

Controls printing of files between users and tasks 

REN 

Renames files 

REST 

Restores files to hard-disk partitions from a set of floppy disks 

RMDIR 

Same as IBM DOS RMDIR command 

RUNMENU 

Runs a menu program 

SDIR 

Displays directory and file status information 

SET 

Sets files and drive-related attributes (time and date stamping) 

SETPORT 

Configures serial ports 

SETUP 

Modifies C/PC-DOS default system characteristics 

SHOW 

Displays information about disk drives 

STOP 

Displays memory allocation and terminates programs 

SUSPEND 

Suspends .EXE and .COM programs when their windows are 
switched out 

SYSDISK 

Displays and changes the current systems disk 

TIME 

Displays and changes the time of day 

TYPE 

Displays the contents of a text file 

USER 

Changes the directory user number on CCP/M-86 media 

WINDOW 

Shows and modifies window characteristics 

WMENU 

Changes window configuration 

Most C/PC-DOS commands are similar to those in Concurrent CP/M-86 with Windows. 


while waiting for the communications 
transmission to the terminal to com¬ 
plete. TYPEing at the host, however, is 
slowed by TYPEing tasks at the terminal; 
because no delays occur when TYPEing 
a file at the PC display, and therefore 
C/PC-DOS must force a wait on this task 
to process other tasks. 

Figure 1 shows how long it took to 
assemble a 10,682-byte (10KB) file us¬ 
ing MASM. MASM is an efficient use of a 
terminal in multiuser mode; the termi¬ 
nal and the PC assembly times were 
identical. The impact of a 1200-baud 
line is minimal in this test, because 
MASM is a CPU-intensive program. This 
test also showed that the performance 
degradation when two tasks are run is 
staggering (147 seconds for concurrent 
use versus two times 45 seconds for se¬ 
quential use—a difference of 57 sec¬ 
onds); concurrent assemblies take 63 
percent longer than consecutive assem¬ 
blies with C/PC-DOS. 


COPY speed is comparable at the 
terminal and the PC. The multitasking 
penalty is negligible (although multi¬ 
tasking COPYing is not faster than con¬ 
secutive COPYing). Multitasking of two 
COPYing procedures is fairly efficient 
because C/PC-DOS can take advantage 
of many I/O operations to schedule the 
inactive COPY program to run. 

Two other tests had noteworthy 
results. First, PIP was used to transfer 
files between subdirectories; the results 
were comparable to COPY. Second, 
PRINTing a file took the same amount 
of time at the terminal and the host PC, 
because the terminal is used only to 
start the job at the host PC. 

When multiple tasks are being run, 
consecutive execution is usually faster 
than concurrent operation. When multi¬ 
ple users are required, memory-inten¬ 
sive functions can be run at the same 
speed at the terminal and host PC, al¬ 
though the system will degrade as a re¬ 


sult of multitasking. Tasks requiring a 
lot of data to be transmitted to the ter¬ 
minal for display should not be run be¬ 
cause of the slow transmittal pace. 

C/PC-DOS is the newest version of 
CCP/M-86 for the IBM PC, and some of 
its software deserves examination. Table 
2 lists all the commands included. 

C/PC-DOS is similar to Concurrent 
CP/M-86 with Windows: function-call 
usage is unchanged, and the optional 
Programmer’s Pak has not changed with 
the introduction of C/PC-DOS. 

One difference between C/PC-DOS 
and prior CCP/M-86 releases is that the 
documentation provided with C/PC-DOS 
does not include the Programmer’s 
Guide. This guide is similar in content 
to the IBM DOS Technical Reference 
manual and is a requirement for any 
programming with C/PC-DOS. 

C/PC-DOS has a well-thought-out 
user interface. The use of color and 
menus makes working with C/PC-DOS 
much easier than attempting to use 
UNIX or PICK for the first time. Menus 
enable users to run programs without 
having to remember command se¬ 
quences, and menus within programs 
make it easy to select options. Photo 2 
shows the File Manager menu screen. 

For the more experienced user, 
C/PC-DOS supports two types of com¬ 
mand-entry mode: commands can be 
typed on a status line on the File Man¬ 
ager (FM) menu screen, or the FM 
menu screen can be exited entirely for 
command entry. Command mode pro¬ 
vides quick entity for experts who wish 
to avoid the burden of a menu series. 

Several programs are bundled with 
C/PC-DOS that provide functions not 
supplied with IBM DOS. The first is 
CARDFILE, a small database program 
that provides preformatted “index 
cards” with fixed field definitions. Each 
card has fields labeled NAME, AD¬ 
DRESS, CITY, STATE, ZIP, PHONE, 

FIRST NAME, and COMMENTS. Cards 
can be sorted, searched, accessed, or 
printed based on field values. 

CARDFILE provides seven com¬ 
mands: COPY/UPDT, DELETE, INSERT, 
PRINT, SCROLL, SEARCH, and UPDATE. 
COPY/UPDT makes an exact copy of a 
card for editing. This is a useful feature 
when a number of cards with identical 
fields are being added; COPY/UPDT is 
used to copy the previous card, and ad¬ 
ditional information is then added. 
UPDATE enables modification of the 
card currently being displayed. 

DELETE deletes the topmost card 
from the “deck” or file. The file looks 
like a deck of index cards when dis¬ 
played, because the top card is dis¬ 
played completely, the second card is 
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partially hidden, with only NAME and 
BUSINESS showing, and the third card 
shows only NAME. When the top card is 
DELETEd, all remaining cards in the 
deck move up into display position. 

INSERT displays an empty card for 
entering information. As each new card 
is INSERTed by the user, it is placed in 
the deck in alphabetical order. 

SCROLL can be used to review all 
existing cards. The cards are displayed 
continuously, using the three-card dis¬ 
play format. When the end of the file is 
reached, the first card is displayed, and 
scrolling continues. The cards are dis¬ 
played in alphabetical order by NAME. 

Cards in the file can be PRINTed in 
display format or in a format suitable 
for a mailing label. All cards or a selec¬ 
tion of cards can be printed. 

Cards can be SEARCHed by select¬ 
ing a NAME, PHONE, FIRST NAME, or 
BUSINESS value. If a card with the de¬ 
sired value is found, that card is dis¬ 
played on top and it is available for 
UPDATES, DELETES, or COPYs. 

C/PC-DOS also provides tools for 
creating, editing, copying, and using 
menus. With EDITMENU, COPYMENU, 
and RUNMENU, existing system menus 
can be modified or new menus created. 
EDITMENU uses text colors, and bor¬ 
ders to produce a menu of functions 
that can be selected through the func¬ 
tion keys. Reverse video, underlining 
(monochrome displays only), bright¬ 
ness, and blinking can also be used 
while creating menus. COPYMENU 
copies and stores menus in a con¬ 
densed form, and RUNMENU executes 
the finished menu file. 

Another significant software prod¬ 
uct that is included with concurrent PC- 
DOS is DRTALK. Very few differences 
exist between it and the IBM DOS ver¬ 
sion of PC-TALK III. 

The DRTALK/PC-TALK package is 
comprehensive. Communications pa¬ 
rameters, file transfers, data transfer to 
disk or printer, phone-number directo¬ 
ries, function-key assignment, pacing, 
filtering, binary transmission, and 
XMODEM transmission are just some of 
the features of this package. Table 3 
lists all of the DRTALK commands. 

MDISK provides up to 256KB of 
RAM-disk capability with C/PC-DOS. 
C/PC-DOS does not provide more mem¬ 
ory for the RAM disk because so much 
is required to run four concurrent pro¬ 
grams. MDISK provides a substitute for 
IBM DOS RAM-disk device drivers that 
might not work with C/PC-DOS. 

A final program worthy of note is 
HELP, which is absent in IBM DOS. 

Most of the major commands are ex¬ 
plained in HELP, and the descriptions 


TABLE 3: DRTALK Program Commands 

COMMAND 

DESCRIPTION 

ALT-E 

Toggles between full and half duplex 

SHIFT-PRTSC 

Prints current screen contents 

CTRL-PRTSC 

Simultaneously prints all console output to the printer 

ALT-R 

Starts or stops receiving files from a remote computer 

ALT-T 

Starts or stops transmitting files from a remote computer 

ALT-V 

Displays a file saved on disk 

A1T-Y 

Deletes a disk file 

ALT-D 

Permits creation, modification, storing, and access to up to 60 
phone numbers, this dialing directory permits auto-dialing and 
easy phone number retrieval 

ALT-Q 

Redials the last number dialed 

ALT-M 

Sends status messages as part of transmit/receive functions 

AIT-P 

Changes communications parameters 

ALT-F 

Permits temporary or permanent changes to program defaults 

ALT-K 

Assigns up to 40-character commands to the ten function keys 

ALT-= 

Assigns commands to Alt-0 through Alt-9 

A1T-S 

Writes screen contents to the file SCRNDUMP.PCT on the de¬ 
fault drive 

AIT-L 

Changes the default drive assignment 

ALT-W 

Sets an optional width alarm for keyboard input 

A1T-Z 

Displays elapsed time for the current call 

ALT-C 

Clears the screen 

ALT-0 

Permits restarting transmission manually, when the remote 
computer has stopped transmission with an XOFF signal 

ALT-X 

Exits the program 

CTRL-END 

Sends Break signal to the remote computer 

HOME 

Displays a summary of DRTALK commands 

DRTALK is a comprehensive program that is virtually identical to the IBM DOS version of 
PC-TALK III, by Andrew Fluegelman. PC-TALK has an additional freeware notice. 


are sometimes identical to documenta¬ 
tion found in the User’s Guide. 

Three major weaknesses plague 
C/PC-DOS. The first is performance; no 
throughput advantage is realized by the 
multiuser or multitasking capabilities. 
Benchmarks prove that programs run 
faster consecutively than concurrently. 

The second major weakness is the 
absence of pathname support. Digital 
Research plans an upgrade of C/PC-DOS 
in April, 1985, that will fully support 
IBM DOS 2.1, including pathnames. 
Many of the more recent IBM DOS pro¬ 
grams should be compatible with C/PC- 
DOS when that happens. 

The third major weakness is the 
lack of security with IBM DOS disk me¬ 
dia. Files on such disks are virtually un¬ 
protected against corruption from mul¬ 
titasking or multiple users. A second 
upgrade to C/PC-DOS, which Digital Re¬ 
search plans to release in the summer 
of 1985, will support IBM DOS 3.0 and 
will purportedly provide the necessary 
file and resource protection. 


For the time being, C/PC-DOS 3.2 
is recommended for those users with 
work habits that require concurrent PC 
activities, but only if performance is not 
an immediate concern. 

C/PC-DOS also might be useful for 
those who require limited multiuser 
capability, if the terminal usage is fre¬ 
quent but not lengthy. Finally, it might 
be attractive to users who wish to run 
both IBM DOS and CCP/M-86 programs 
or who use only Concurrent CP/M-86 
on the PC. Such users can capitalize on 
all the IBM DOS software that is not 
available in CCP/M-86 versions. I 11 "! 

Digital Research, Inc. 

P.O. Box DRI 
60 Garden Court 
Monterey, CA 93942 
408/649-3896 
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Don Await is in systems engineering manage¬ 
ment at EMC Controls in Hunt Valley, MD. 

He did a review of Concurrent CP/M-86 in 
the March 1983 issue of PC Tech Journal. 
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B Not long ago, PC Magazine called MDBS III “The most complete and flexible data base 
management system available for microcomputers.” That’s a powerful statement. But then, 
MDBS III is an amazingly powerful software package. So powerful, in fact, that it lets you build 
mainframe-quality application systems on your micro or mini. MDBS III is not for beginners. It’s for appli¬ 
cation developers with large data bases or complex data interrelationships who want to define data base 
structures in the most natural way—without resorting to redundancy or artificial constructs. It’s for profes¬ 
sionals who can appreciate its extensive data security and integrity features, transaction logging, ad hoc 
query and report writing capability and its ability to serve multiple simultaneous users. And if you want the 
power and the glory that only the world’s most advanced data management system can provide, MDBS III 
is for you. For information on MDBS III and our professional consulting services, write or call Micro Data 
Base Systems, Inc., MDBS/Application Development Products, 85 West Algonquin Road, Suite 400, 
Arlington Heights, IL 60005. (800) 323-3629, or (312) 981 -9200. MDBS in. ABSOLUTE POWER. 


WE’LL GIVE YOU 
THE POWER. 

YOU 

TAKE THE GLORY. 


MDBS III is a trademark of Micro Data Base Systems. Inc. 


CIRCLE NO. 165 ON READER SERVICE CARD 



eutiKftx# 

mu 


INFAX INCORPORATED 

5301 COVINGTON HIGHWAY 
DECATUR, GEORGIA 30035 
(404) 981-6778 


THE INFAX 202 


Now \bu Can Change 
\bur AT’s Diskposition! 


You bought the IBM PC/AT for its incredible 
speed, power and expandibility. Now, INFAX 
brings you another advantage — the convenience 
of two removable disk data cartridges, each with 
10 megabytes. 

That’s right! The INFAX 202 packs your AT or XT 
with 20 portable interchangeable megabytes. 
Need 10 more? Take out one data cartridge, slide 
in another. Whether you’re using the 202 for 
primary storage or for backup, you can have in¬ 
finite power to spare. And power to go — across 
the hall or across town. 

So, you don’t need to put a hodgepodge of 
applications on a single, do-it-all fixed disk. You 
don’t have to waste time backing up a fixed disk 
with high priced floppies. And forget about head 
crashes! The INFAX 202’s Bernoulli technology 
makes them a thing of the past. 

°1BM is a registered trademark of International Business Machines. 


The INFAX 202 is a rugged device designed for 
years of fast, reliable operation, thousands of 
hours of use have proved this true. It’s barely the 
size of an electronic typewriter yet it drives and 
houses the same storage capacity of larger, less 
portable mainframe computers — at a fraction of 
the cost. 

INFAX supplies everything you need to tailor the 
INFAX 202 for your IBM PC / AT or XT system’s 
exact configuration. In addition to twin disk car¬ 
tridges (each approximately 8 V 2 "xll") and a 
built-in locking system, the INFAX 202 comes 
complete with data cable, expansion card and 
software. 

The INFAX 202 is affordable. You can install it in 
less than 15 minutes. And it’s a delight to use 
because it’s user-friendly and menu-driven. So let’s 
give your AT an outgoing diskposition. 


Call or write for the name of the nearest INFAX distributor. 
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r Integration 


with 

Power 


Integration is a new, powerful concept. The new Power-base™ lets you integrate your 
data with much more power than single-product, 
integrated packages like Symphony™ and 
Framework.™ 

With Power-base’s built-in Powerlinks™ 
feature, you can move data freely in and out of a 
variety of powerful, stand-alone programs, including 
Lotus 1-2-3,™ Multimate,™ VisiCalc,™ WordStar;™ 

Chart-Mastei;™ and many others. You can also 
exchange Power-base data with mainframe files and 
online information services. And you can do all of 
this without rekeying anything . 

And you don’t have to be a programmer; 
either As with the rest of Power-base, you can use 
the Powerlinks feature like an expert right away. Even if you’ve never touched a personal 
computer before 

Call 1-800-556-2283 for the name of your nearest 
software dealer Or call 212-947-3590 for more information WE MADE IT POWERFUL, 

about Power-base, the database management system. BUT WE KEPT IT SIMPLE. 




' /ZoA^fi 


Runs on the IBM PC, PC/XT, PC/AT, and compatibles. Requires 256K with DOS 2.0, 2.1; requires 320K with DOS 3.0. 

1-2-3, Lotus and Symphony are trademarks of Lotus Development Corporation. VisiCalc is a registered trademark of VisiCorp, Inc. 

Chart-Master is a registered trademark of Decision Resources, Inc. WordStar is a registered trademark of Micro-Pro International Corporation. 

Multimate is a registered trademark of SoftWord Systems, Inc. Framework is a registered trademark of AshtonTate Power-base, DataZOOM, and Powerlinks 

are registered trademarks of PowerBase Systems, Inc. IBM PC, 1BM/XT, and IBM PC/AT are registered trademarks of the IBM Corporation. © 1985, PowerBase Systems, Inc. 
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PC BRAND ’S CRAFTSMAN 
TOOLS FOR C PROFESSIONALS 


LIBRARIES: Hundreds of Functions for Fast Programming 


C is a bare-bones language. It does 
not have built-in (machine depend¬ 
ent) functions for printing or floating 
point math or string manipulation. That's 
why it’s so portable. That’s also why li¬ 
braries of pre-written functions are such 
big sellers: bullet-proof routines your ap¬ 
plication can effortlessly call to get the 
job done.. 

GREENLEAF 

FUNCTIONS 

More than 200 functions in C and/or 
assembler source, and a 200 page 
manual with examples and demos. 

32 DOS extensions: file and directory 
manipulation for DOS 1.1 and 2.0. 

23 Screen Functions: Select mode, 
page, monochrome or color, palette; cur¬ 
sor shape, positioning; clearing and 
scrolling; character reading and writing 
with attribute and color control; pixel get 
and put; read light pen. 

60 String Functions: Manipulation of 
strings including center and justify; 
efficient list operations which add, 
delete, and sort pointers to strings for top 
speed. 

50 Graphics Functions: Primitives to 
access all graphics; typeface, format¬ 
ting, and forms control for IBM Graphics 
Printer., 

Plus keyboard status and function key 
assignment, time and date algorithms 
.. .we could go on! 


GREENLEAF 

COMMUNICATIONS 


LATTICE C-FOOD 
SMORGASBORD 


Product Code: S0770 # 
List Price: $ 175.00 


Our Price: 

*140.00 


Want your application to communicate 
with other users or remote date bases? 
Now you can build asynchronous 
communications right into your C 
programs! 

Over 60 functions set up an interrupt 
driven scheme with separate transmit 
and receive ring buffers (characters are 
simultaneously loaded at one end and 
transmitted from the other, or vice versa) 
for an arbitrary number of ports. Inter¬ 
rupt control means you can download a 
record, then halt the incoming stream to 
file it, display it, let the user tamper with 
it, send it back up line. It all happens 
within the context of your program, using 
your user commands, and does away 
with the sidestep to the separate com¬ 
munications software (and its semantics) 
you had to use until now. 

The Greenleaf Comm Library sup¬ 
ports ASCII or binary, any parity, any 
word length, 8250 UARTs, all four Lattice 
C memory models, Hayes 300,1200, 
1200B and other modems. 

Its 80-page manual has examples of 
each function, discusses asynchronous 
communications, and both the library 
and demo programs come with source (a 
mix of C and assembler)! 

Product Code: S0750 # Our Price: 
List Price: $ 160.00 *130.00 


HALO 

A Spectacular Graphics Extension to Lattice C 


H 


alo™ will astound you. It provides 
a complete library of graphic func- 


PMATE 

The Programmer’s 
Word Processor 

P mate™ was designed for program¬ 
mers. We'll wager that you cannot 
find a programmer who has discovered 
Pmate and moved on to something else. 

Pmate is a full screen editor with ten 
auxiliary buffers for squirreling away 
pieces of text until needed. It uses single 
key commands to move the cursor, or 
text, or insert or delete, or rescue several 
thousand characters of deleted text. 

It has a format mode for tab setting or 
wraparound and shaping when it’s time 
to write documentation. Pmate lets you 
assign chains of commands or strings of 
text to single keys: a keystroke could set 
up the entire shell of a new C function, 
for example. 

Pmate has variables, if-then state¬ 
ments, loops. It calculates, and converts 
decimal to hex to binary and back. You 
can write compact programs (called 
"macros”) to delete comments, for exam¬ 
ple, or check syntax, or process long se¬ 
quences of commands. Macros can al¬ 
phabetize lists, do row and column math, 
perform a series of operations on multi¬ 
ple files, even summon other macros. 

Put another way, Pmate is a text editor 
with its own built-in interpretive lan¬ 
guage. A language you can use to com¬ 
pletely customize this text editor to your 
fancy. Possibly the most artful, ingenious 
program you have ever seen. 

Product Code: S0600 # Our Price: 
List Price: $ 225.00 *175.00 


tions which can be linked with your Lat¬ 
tice programs to create full-color charts, 
graphs, simulations, even animation. 

Over 100 commands are at your dis¬ 
posal. including plot, line, arc, box, cir¬ 
cle, plus single commands to produce 
bar graphs and pie charts. Pattern-fill 
and dithering commands give your 
graphics impressive texture and color 
mixes, rubber-banding draws shapes for 
interactive users, area moves produce 
animation, fill and flood commands paint 
areas. The newest version allows you to 
define your own world coordinate 
scheme, divide the screen into "view¬ 
ports” (windows), and scale graphic fig¬ 
ures automatically. 

It’s a long list of capabilities which 
make for an extraordinarily powerful 
product. In fact, Halo is so good that man¬ 
ufacturers of graphics boards and sys¬ 
tems are adopting it as a standard graph¬ 
ics language. So it can bridge your appli¬ 
cation to other systems. CAD-CAM 
developers, especially, have embraced 
its device-independent approach for 
maximal portability. Halo offers a daz¬ 
zling demonstration that function library 
architecture will tremendously enhance 
your firepower. 

You’ll need an IBM monochrome or 
color graphics board for our standard 
version, but other versions now support 
ten boards and their equivalents. Halo is 
sold in a one board, one language con¬ 
figuration (special pricing for multiples), 
but each version now comes with a multi¬ 
tude of I/O drivers for mice and printers. 

Tip: Ask us to throw in Dr. Halo for an 
extra $95. It's a "paint" program written 
with Halo, far surpasses other pretend¬ 
ers, and will open, up realms of creativity. 
Brilliant beyond belief. 

Product Code: S0300 Our Price: 
List Price: $ 200.00 *125.00 


Decimal Arithmetic: Trigonometric, 
logarithmic functions, powers, conver¬ 
sion to strings, BCD operations for 
numbers up to 16 significant digits. 

Level 0 I/O Functions: Direct opera¬ 
tions for screen, keyboard, printer, and 
asynch port with no dependence on 
higher level I/O will minimize memory 
usage and maximize speed. 

IBM PC BIOS Interface Access: Gets 
basic I/O services in ROM BIOS not 
available from the operating system to 
get and set video mode, cursor position, 
color and screen attributes, keyboard 
shift, scrolling, printer channel, port 
status. 

Terminal Independence Package lets 
you move programs to computers with 
other types of terminals. 

Product Code: S0200 # Our Price: 

List Price: $ 150.00 *115.00 

Quite a treasure. So cost effective that 
after using only a couple of functions 
you'll be saving a bundle compared to 
writing your own. (It’s true; how much do 
you cost per day?). So why not go for the 
whole bundle! 

BASICIC 

Use Your Knowledge 
of BASIC to Learn C 

I f you’re getting the message that 
switching from BASIC to C would be 
prudent, you’re about to discover that it's 
back to basics of a different sort. BASIC 
is fat with hidden functions that stripped 
down C just doesn’t have. 

Gone are all those handy string manip¬ 
ulators like LEFT$, MID$, STRINGS, etc. 
(although our library offerings add them 
back). In C, when you reach for even sim¬ 
ple invocations like INPUT or PRINT 
A$,X% — well, sorry to disappoint, but 
underlying such expressions in BASIC 
are bulging macros which C cannot have 
if it is to keep its slim profile. 

But now comes BASIC_C and all your 
old favorites are back. Someone has 
written the full set of C functions to mimic 
BASIC’s vocabulary, from ABS to WRITE. 
Over 80 routines to open and close files, 
"field” file buffers, convert their contents 
from and to strings (the CV? and MK? 
series), peek and poke, print using, clear 
screen, "instr”, on error goto.. .they're 
all there. Some have reworked names 
and syntax to suit C, but all are written as 
one-to-one functional equivalents to the 
familiar features of BASIC. And they are 
documented one to a page in alphabeti¬ 
cal sequence like the Microsoft manual 
for added familiarity. 

So with BASIC_C, when you’re think¬ 
ing INPUT, go ahead. Use it. Or LPRINT 
or LOCATE or INKEY. But without 
BASIC_C, you will find that every line of 
code plunges you back in the C texts to 
figure out how to write it. Someday you’ll 
want to, but for now, BASIC_C will start 
you programming quickly at the state¬ 
ment level so that you can concentrate on 
C’s larger concepts. 

There’s a bonus: an unusually well- 
written manual with a first rate chapter 
comparing how BASIC and C go about 
their tasks. Without question, BASIC_C 
will ease your transition to C. 

Product Code: S0350 # Our Price: 

List Price: $ 175.00 *145.00 


LATTICE WINDOW 

All Your Applications 
Could Have Windows! 

W indows are no gimmick. Ask any 
user of a windowed product. 

But how do you add this technique to 
your applications without disappearing 
for several months of R&D? 

With Lattice Window,™ that’s how. 

One of those rare programming tools 
which will change the way you think of 
program design. Here’s how: 

Lattice Window takes over all screen 
management. It is an extensive set of 
object code functions which you merely 
call from your C program. 

Think of a window as a screen of flex¬ 
ible size. You can tell Lattice Window to 
open and close many such virtual 
screens. Up to 255 at a time, each from 
lxl to 255x255 bytes. Then tell "Win¬ 
dow” to display any portion of these vir¬ 
tual screens on the physical screen — as 
many as fit. Tell "Window" to place them 
wherever you want, overlapping and 
overlaying at will. 

Windows no longer needed may be 
closed. Any background area overlaid 
earlier (which could be comers of 
several windows) will pop back to the 
screen. Think for a moment what a pro¬ 
gramming job that technique represents. 

To your program, the entered window 
is the entire screen — all row and column 
references are relative to the window no 
matter its absolute position in the screen. 

" All scrolling occurs only within the active 
window. The cursor will not leave its 
boundaries until your program says to. 

Any screen window may be entered for 
display, data entry, whatever. Any virtual 
screen — displayed or not — may be 
read from or written to by your program. 

• You can move a window on the screen. 

• You can grow it to display more of the 
underlying virtual screen. Or shrink it to 
show less. 

• You can control screen attributes 
(color, blinking, inverse video, etc.) of 
any window. 

• You can direct output to either the 
monochrome or color board. 

It’s a formidable product which will 
add incomparable flair to your next 
application! 

Product Code: S0800 # Our Price: 

List Price: $ 295.00 *235.00 


FAST-C 

This Editor Finds 
Compile Errors 

H ere’s how to speed up the glacial 
crawl of editing your program File, 
running the compiler, noting errors, 
counting lines to find them, reloading the 
editor, and around again: 

Re-direct Lattice C’s error messages to 
FAST-C (via pipe or file). FAST-C puts 
errors and program together on the 
screen and gets you out of the line 
counting profession. It shows each error 
message in turn, highlights the program 
line which caused it, and displays the ten 
lines above it. FAST-C is an editor, so you 
can fix the error on the spot, then move 
on to the next, or access your entire 
program, add new code, etc. 

You also get a library of handy debug¬ 
ging functions which display values, let 
you modify them, show contents begin¬ 
ning at a specified address in both hex 
and characters, and signal whereabouts 
in the program. And a multi-file scanner 
which can find or search and replace, 
using wildcards, up to 100 files at one go. 

Product Code: S0250# Our Price: 
List Price: $129.95 *105.00 








TO COR NOT TO CIS 
NO LONGER THE QUESTION 


BTRIEVE LATTICE C 

Is a Pro Like You Still Doing the Filing? The Pre-eminent 16-bit C Compiler 


f your programming still gets any¬ 
where near the files, here's our guar¬ 
antee: Nothing will increase your 
productivity faster than handing the 
filing job to a sophisticated file manager. 

Btrieve™ is the best we have seen. It 
takes complete charge of all file index¬ 
ing, reading, writing, insertion and dele¬ 
tion. It builds 22 commands right into the 
language you use in the form of functions 
you call to tell Btrieve what to do. The 
commands create, open, and close files; 
delete and insert records, recapturing 
vacated space; find records which ex¬ 
actly or most nearly match keys; walk 
files by ascending or descending key. 

Btrieve’s foundation is a balanced-tree 
indexing scheme, conceded to be the 
fastest search technique devised (it will 
find any key in a million-plus item index 
in four or less accesses). 

Btrieve comes with interfaces to C, 

PANEL 

You’ve Hand-Coded Your 
Last Data Entry Screen 

D esigning custom screens is intricate, 
time-consuming, and costly. It can 
make you the loser in competitive bid¬ 
ding. It can add weeks, even months to 
bringing your product to market. 

But not when you use Panel™. Put 
Panel to work and you hire a superpro¬ 
grammer for the minimum wage. Telling 
Panel your screen design is like using a 
word processor. You can add, move, 
copy, delete, and reshape fields with 
single key commands. The result? Fin¬ 
ished C source code with field descrip¬ 
tors, color and highlighting, input editing 
by type of field, help keys, and warning 
messages. 

Panel can also create a terminal selec¬ 
tion program customized for your appli¬ 
cation, and gives you a utility to quickly 
test your finished screens. It supports 
user-written input verification code. It 
even includes a multi-key data file main¬ 
tenance program which interacts with 
the screen you design. All the tools you 
need to generate code for the trickier 
aspects of your application. 

Panel routines are powerful. Unlike so 
many programs which make error cor¬ 
rection difficult once a field is departed, 
Panel gives the user full field-to-field 
movement for editing, and overtype or 
insert/delete within fields. 

A truly superior productivity tool 
every developer should have. 

Product Code: S0400 #* Our Price: 

List Price: $ 295.00 $ 235.00 

♦except "Tailor" 

Unix TM Bell Laboratories / Lattice is a registered TM and 
C-Food Smorgasbord and Lattice Window are TMs of 
Lattice Inc. / MS TM Microsoft Inc. / Halo and Dr. Halo TM 
Media Cybernetics / IBM registered TM International 
Business Machines / Panel TM Roundhill Computer 
Systems Ltd. I Plink86, Pfix86, and Pmate TM Phoenix 
Software / Float87 TM Microfloat / RUN/C TM Age of 
Reason Co. 

TERMS AND CONDITIONS OF SALE 

Licenses: Each price is for a license to use a prod¬ 
uct on asingle computer and does not constitute 
product ownership. Products coded maybe 
used to create programs for distribution without 
royalty payments or additional licenses, provided 
said programs do not substantially replicate the 
products themselves. 

Compatibility: PC BRAND’S standard products 
are designed to operate with the IBM PC, XT or AT 
under PC-DOS and require no more than 128K of 
RAM unless indicated. 

Returns: Products returned will be accepted for 
refund orcredit only by prior authorization sub¬ 
ject to a re-stocking charge. Software diskettes 
Prices, terms, and specification: 


Pascal, BASIC, and COBOL, and the 
manual gives you working sample pro¬ 
grams which demonstrate every com¬ 
mand in all four languages. The kind of 
presentation which led PC World to 
exclaim "for those of us who have en¬ 
dured poorly written and inadequate 
manuals, this one is a pleasure to read." 

Btrieve has mainframe specifications! 
A single file may have up to 24 indexes. 
Segments of keys may be indexed. Each 
index can independently accept or 
block duplicate keys. A record length 
can be up to 4090 characters; an index 
length 255 characters. A file may be 4 
billion bytes. It can even extend a file 
across two drives — even two hard disks! 

With Btrieve you are freed to think log¬ 
ically; the physical file is no longer of 
concern. Gone for good is all that time- 
wasting dickering with intricate file ref¬ 
erencing schemes and sorting algo¬ 
rithms. Thinking shifts to a higher plane. 

Product Code: S0650 Our Price: 
List Price: $ 245.00 *199.00 


PLINK86 

Size Unlimited with 
This Overlay Linker 

S oftware is becoming ever more sophis¬ 
ticated, which means more complex 
programs requiring large chunks of 
memory. But if you use extra memory, you 
count on users to have expanded RAM, 
and forego sales to those who do not. 

Plink86™ is the answer. It shoe-horns 
large programs into small memory. First, 
Plink86 acts as an alternative to DOS’ Link. 
C encourages design of separately com¬ 
piled object modules in the Microsoft re¬ 
locatable format. Plink86 pulls modules to¬ 
gether into single compiled programs. But 
Plink86’s overlay power is what has gained 
it a reputation as a miracle worker. It binds 
into the compiled program its overlay man¬ 
ager which knows how to swap modules of 
your large linked program between disk 
and memory, so that each can temporarily 
occupy the same memory space. 

Unlike other linkers, the overlay man¬ 
ager acts on its own, needing no calls from 
the source program. Instead, Plink-86’s 
straightforward overlay description 
language allows you to describe your 
overlay structure in one place in your 
program — a structure permitting up to 
4,095 overlays stacked 32 deep. No re¬ 
compiling to re-arrange the structure! 

Plmk86 can even sub-divide its linked 
output into multiple files for programs 
which must span more than one disk. And 
it produces a symbol map for debugging 
with Pfix86 Plus. 

PC Tech Journal calls it "the premier 
linker and overlay loader that’s taking over 
at many of the programming shops around 
the country." 

Product Code: S0500 # Our Price: 
List Price: $ 395.00 *315.00 


aredelivered in sealed envelopes and are unre- 
turnableifsealisbroken. Defective products will 
be replaced in whole or part. 

Payment: We honor MasterCard & Visa (no sur¬ 
charge), checks in advance, COD for cash orcer- 
tified check, and funds wired to Chemical Bank, 
126 East 86 St., New York, Account: 034-016058. 
Purchase orders accepted from corporations 
and institutions at our discretion; 2% per month 
added to balances unpaid after 30 days. 

Shipping & Handling: U.S.: U?S Surface: 1st 
product $6, each add’l $2.50. UPS 2nd Day Air: 
1st product $10, each add’l $4.50. UPS Next Day 
Air or Federal Express: 1st product $18, each 
add’l $6. Non U.S.: $15 perorderforexport/import 
forms; variable shipping charge. 


C ’s structured approach encourages 
development of tight, fail-safe func¬ 
tions which can be counted on to return re¬ 
liable results every time. Its local variables 
are unknown outside of functions which 
safeguard against accidents elsewhere. C 
offers powerful nested expressions which 
produce elegant, concise code. That’s why 
C has become the language of choice 
among professionals. 

Lattice C™ is the Number One C com¬ 
piler. Peter Norton in PC Magazine (1/8/85) 
says, "best for systems programming... 
tight code.. .total control of what’s going 
on... noticeably better than any of its 
competitors." After reviewing nine 
compilers for the PC, the PC Tech Journal 
unequivocally declared Lattice C "best for 
software development... it compiles fast 
and produces fast programs". 

Lattice C runs on virtually any computer 
using an 8088 or 8086 chip, and generates 
code which optimizes use of the 8087 chip, 
if present. Create your source files with 
any word processor or text editor like our 
Pmate or ES/P for C. and Lattice C will 


compile them into Intel 8086 object module 
format for linking to other modules by 
DOS’s Link or our Plink86. 

Lattice C offers a choice of four memory 
models between 64K and RAM capacity 
for program and data to allow the program 
designer to choose the right combination 
of small memory efficiency and large 
memory addressability for an application. 

Lattice C is a full implementation of 
Kemighan and Ritchie (K&R), not a subset, 
with some extra features, eg., variable names 
up to 39 characters, and nested comments. 

The compiler comes with a library of I/O 
routines which implement under MS™ -DOS 
most of the Unix-compatible standards 
described by K&R, and then goes beyond. 
It has a fulsome set of transcendental and 
Unix math functions K&R didn’t think to 
mention, and some of Unix’s most useful 
options such as "fork", which can pull a 
second program into memory without 
disturbing the first, branch to it. and return. 

Product Code: S0100 # Our Price: 

List Price: $ 500.00 *CALL 


RUN/C REVOLUTIONARY! 

A C Interpreter at Last — And it Works like BASIC! 


C is contemplative, elegant. But even 
elitists yearn (silently) for the simpler 
days of throwing together code with the 
instant interaction of an interpreter. 

The good old days are here again. We 
have not just a C interpreter, but one that 
acts like BASIC! Use RUN/C’s in-line editor 
to create a program. RUN it, just like 
BASIC. If it stumbles, just LIST it, EDIT it, 
add lines, delete lines, RUN it again, fix it 
again. The simple luxury of break key 
interrupt is restored, and RUN/C™ even 
has TRON, TRACE, and a profiler which 
reports the number of times each program 
line is executed. 

RUN/C’s "editor" command will save a 
program and automatically hand it to your 
favorite editor for further work. Or you can 
use its "shell" command to summon your 
compiler from within RUN/C. 

For the professional, RUN/C is ideal for 
rapid program development. Put up code 
at high speed, tinker and re-arrange, throw 


in test printouts, bang away at tight little 
sections until they're bullet proof — then 
hand them to the compiler. 

RUN/C has a treasury of functions built 
into the interpreter — over 100 paralleling 
the most used functions found in Lattice C's 
library. Their interface is the same, so if 
RUN/C can run it, Lattice can compile it. 
Only programs calling other functions or 
other libraries for which you do not have 
source need special measures (e.g., 
comment-out, dummy functions). Well 
worth it to win the productivity gains of an 
interpreter. 

Your disk supplies a separate source code 
file demonstrating each of RUN/C’s library 
functions, with a manual to match. In fact, if 
you are new to C, this product doubles as a 
superb tutorial! (Requires 256K, DOS 2.x). 

Product Code: S0900 # Our Price: 

*150.00 


PFIX86 

Advanced Dynamic and Symbolic Debuggers 


D ebugging programs without special 
tools is like fixing an automobile 
without lifting the hood. Pfix86^ M lets you 
see inside your program while it is run¬ 
ning; multiple windows show program code 
and data, breakpoint settings, and current 
register and stack contents simultaneously. 
You can make changes: just move the cur¬ 
sor into a window and type. It has an in-line 
assembler, so you can enter program 
modifications in assembler at run time. 

Pfix86 Plus is an enhanced version for 
use with modules linked by Plink86, even 
those with overlays. It retains the program 


"symbols" otherwise lost during compiling 
— the names you gave to variables, 
functions, etc. in your source code — so 
you don’t have to deal with hex addresses. 

Both versions have dynamic trace and 
breakpoint setting facilities. You can then 
disable them without removal, activate 
them only upon their nth encounter, halt 
them when a condition is met. Everything 
you would want in a debugger. 

List Price: Code Our Price: 

Pfix86S0550 #$ 195.00 *155.00 

■ Plus S0555 #$ 395.00 *315.00 


We’re waiting for your order at... 

800-PC BRAND 

That's (800) 722-7263. In NY State call (212) 410-4001. 

PC Brand. P.O. Box 474, New York, N.Y. 10028 
Telex: 667962 (SOFT COMM NKfO 

PC BRAND and Craftsman are trademarks of PC BRAND. (c) 1985 PC BRAND P5 
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IBM’s high-powered 
Professional Debug 
Facility takes off 
from where IBM 
DEBUG leaves off. 



DAN DAETWYLER 


I BM recently added a powerful, new 
debugger to its line of software. 
Known as the Professional Debug 
Facility, the debugger actually consists 
of two packages: the Resident Debug 
Tool (RDT) and the Disk Repair utility. 

A circuit board is included with the 
software for installation in an IBM PC, 
PC/XT, or PC/AT. 

The following list offers a general 
comparison between the $150 Pro¬ 
fessional Debug Facility and the 
DEBUG.COM file that is included free 
of charge with the purchase of IBM’s 
PC : DOS. These are a few of the features 
offered by the RDT portion of the Pro¬ 
fessional Debug Facility that are not 
contained in DEBUG: 

• Resident facility, always available 
• Full display screen, with provision for 
exchange with test program 
• Uses “inactive” display device, if two 
are available 

• Supports the 8087 math coprocessor, 
optionally 

• Breaks endless loops, if included NMI 
card is installed 

• Uses as many as four different inter¬ 
rupts for activation 
• Provides support for EBCDIC data 
display 

Like DEBUG, RDT permits execu¬ 
tion of a program through single or 
multiple program steps; provides full 
trace facilities (in two formats); displays 
all processor registers, memory, or I/O 
space; and provides the normal facilities 
for copy, compare, find, etc. of proces¬ 
sor memory areas. Disassembly of pro¬ 
gram displays or traces is similar to that 
found in DEBUG, providing a semi-sym¬ 
bolic representation of the program 
(source language instructions with hex 
addresses or operands). 

Unlike DEBUG, RDT provides for 
up to 18 breakpoints that remain in 
place until removed by the user. It also 
permits establishing up to nine different 


environments, each with its own break¬ 
points and each individually controlla¬ 
ble. It overcomes one of DEBUG’s mi¬ 
nor nuisances: RDT will let the user be¬ 
gin execution at a breakpoint location. 

The reference manual lists the fol¬ 
lowing hardware requirements: PC, PC/ 
XT, or Portable PC with a minimum of 
128KB of memory. (Although not stated 
in the manual, I have used the product 
successfully with a PC/AT.) The manual 
specifies a minimum of 128KB, but this 
is probably unreasonably small for any 
actual use of RDT. Since the program is 
resident, its memory requirements 
should be carefully considered. The ref¬ 
erence manual gives these as a range of 
approximately 42KB to 121KB. The vari¬ 
ance is caused by factors unique to in¬ 
dividual use of the product. For exam¬ 
ple, 0, 4, or 16KB of memory may be 
needed depending on the user’s deci¬ 
sion to save and exchange the test pro¬ 
gram’s screen when in RDT mode, and 
whether this screen consists of text or 
graphics. A second factor is the size of 
the trace buffer. This buffer can vary 
from 896 bytes to 65KB. 

One option that IBM does not have 
in its list is an available slot for the non¬ 
maskable interrupt (NMI) card. Al¬ 
though the card is not necessary to 
make excellent use of the product, it 
should be considered. The card is phys¬ 
ically quite small and will fit handily in 
one of the short slots of the XT. It con¬ 
sists of a male (mostly dummy) card 
connector, with a push button mounted 
so that it will project through the rear 
panel of the computer. Only two lines 
are used from the connector. The card 
is a mechanical means of causing an 
NMI. On a PC that has all slots occu¬ 
pied, minimum soldering would be re¬ 
quired to run the “I/O Ch Ck” and 
Gnd” lines from one of the existing 
cards to an external push button. Press¬ 
ing the button pulls the I/O Channel 
Check line to ground, momentarily. 

Although the RDT program can be 
loaded after the system is started, the 
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IBM’s Professional Debug Facility consists of the Resident Debug Tool and the Disk Repair 
utility. The product also comes with a circuit board for producing a nonmaskable interrupt. 


preferable method is to place the load 
command in the AUTOEXEC.BAT hie. A 
full array of command line options is 
supported, permitting the user to con¬ 
trol the storage required, the interrupts 
serviced, which display to use, and 
whether the applications screen is to be 
preserved after entry into RDT. 

The manual states that “in order 
for RDT to work properly, it must be 
loaded after DOS and before any other 
resident extensions." However, this is 
not necessarily true. I habitually use a 
couple of poorly written resident rou¬ 
tines that don’t correctly re-establish the 
DOS environment when loaded in cer¬ 
tain sequences. These routines flatly re¬ 
fused to run when RDT was loaded 
first. Everything works nicely, however, 
when RDT is loaded last in the se¬ 
quence. The manual’s method is pre¬ 
ferred, but if other resident extensions 
will not work, a little experimentation 
may be necessary to find a sequence of 
loads that operates correctly. 

When RDT is loaded it will display 
a logo advertising its presence and then 
will return the system to DOS. It is trig¬ 
gered into activity by an interrupt. 

While RDT is happily eating up ad¬ 
dress space, and apparently doing noth¬ 
ing to justify its occupanq^ it is actually 
waiting for one of four discrete inter¬ 
rupts. The user controls which inter¬ 
rupts it monitors. When such an inter¬ 
rupt occurs, control is transferred to 
RDT. Needless to say, the user also has 
the capability of returning from the in¬ 
terrupt, so the program under test may 
continue without modification. 

Three of the types of interrupts 
serviced are handled by interrupt vec¬ 
tors 2 and 3. To make 2 into 3, inter¬ 
rupt 2 may be further divided into hard 
and soft interrupts. Hard interrupts are 
associated with I/O channel check, par¬ 
ity errors, or pushing the button on the 
NMI card. A soft type 2 is initiated by 
execution of an I-NT 2 instruction or by 
a math coprocessor exception condi¬ 
tion. The manual even contains infor¬ 
mation on how to avoid conflict with 
RDT, if the exception handler has been 
written for the coprocessor. Interrupt 3 
is the breakpoint interrupt used by 
DEBUG and paralleled by RDT. 

One optional interrupt can be in¬ 
cluded to provide the mechanism for 
avoiding the NMI card. Interrupt 5 may 
be assigned to RDT. This is normally 
the Print Screen interrupt, so the condi¬ 
tion is triggered by holding the shift 
key and hitting the PrtSc key, just as 
when printing the display screen. 

RDT can—and does—get control 
whenever one of these interrupts oc¬ 
curs. Assuming the computer is inter¬ 
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ruptible, the user may break any pro¬ 
cess at any time. With the NMI card in¬ 
stalled the computer can be interrupted 
even when it is not interruptible for 
maskable interrupts. This feature greatly 
decreases the incidence of power-off, 
power-on breaks of process loops and 
interminable reboot times. 

One caution if the NMI card is in¬ 
stalled: when running the computer 

W 

w ?hile RDT is happily eat¬ 
ing up address space, and 
apparently doing nothing to 
justify its occupancy, it is 
actually waiting for one of 
four discrete interrupts. 

without RDT resident, never push the 
button on the card. The result will be a 
“Parity Test n” message, and a reboot 
will be necessary. 

MENU WINDOWS 

RDT supports four different types of 
menus or full screen displays. Since the 
computer world is now very window- 
oriented, these menus are referred to 
as memory, disassemble, trace, and co¬ 
processor windows. The headings of all 


of the windows are exacdy the same. 
One item in these headings requires 
further explanation. The symbol D1 to¬ 
ward the end of the line identifies the 
window. The window and its contents 
can be saved simply by entering 
D2=D1 on the command line. In fact, 
the system may operate with as many as 
nine copies of windows, each with its 
own saved information. 

When RDT is first activated, the 
memory window will appear as shown 
in figure 1. The leftmost five-digit col¬ 
umn of numbers in the memory wind¬ 
ow shown in figure 1 represents the ad¬ 
dresses of memory. Note that these are 
five-digit addresses. While the DS plus 
offset may be used to set the addresses, 
RDT works primarily with five-digit ad¬ 
dresses rather than segment register 
plus displacement addresses. What fig¬ 
ure 1 shows is the actual content of 
memory at segment 0, offset 0. That 
does not seem particularly useful until 
the command L1=DS is entered. Then 
the screen displays the memory begin¬ 
ning with the segment addressed by the 
DS segment register. 

Complex expressions are sup¬ 
ported: DS+DX or DS+BX+SI + 17, for 
example, are valid operands. Or, ex¬ 
pressions such as L1=DS+SI and 
Ml=ES-f DI can be entered to split the 
body into two windows, one starting on 
the LI line and the other on the Ml 
line—each, of course, displaying its 
own effective memory address. As many 
as 14 one-line windows can be dis- 
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They said it couldn’t be done. 

Borland Did ILlMw Pascal 3j0 



The industry standard 

With more than 250,000 users worldwide Turbo 
Pascal is the industry’s de facto standard. Turbo 
Pascal is praised by more engineers, hobbyists, 
students and professional programmers than any 
other development environment in the history of 
microcomputing. And yet, Turbo Pascal is 
simple and fun to use! 


COMPILATION SPEED 


EXECUTION SPEED 


CODE SIZE 


BUILT-IN INTERACTIVE EDITOR 


ONE STEP COMPILE 

(NO LINKING NECESSARY) 


COMPILER SIZE 


TURTLE GRAPHICS 


BCD OPTION 


PRICE 


MS TURBO TURBO 
PASCAL 2.0 3.0 


The best just got better: 
Introducing Turbo Pascal 3.0 

We just added a whole range of exciting new 

features to Turbo Pascal: 

• First, the world’s fastest Pascal compiler just got 
faster. Turbo Pascal 3.0 compiles twice as fast as 
Turbo Pascal 2.0! No kidding. 

• Then, we totally rewrote the file I/O system, and 
we also now support I/O redirection. 

• For the IBM PC versions, we’ve even added 
“turtle graphics” and full tree directory support. 

• For all 16 Bit versions, we now offer two addi¬ 
tional options: 8087 math coprocessor support 
for intensive calculations and Binary Coded 
Decimals (BCD) for business applications. 

• And much much more. 


The Critics’ Choice 

Jeff Duntemann, PC Magazine: “Language deal 
of the century. .. Turbo Pascal: It introduces a new 
programming envimnment and runs like magic" 

Dave Garland, Popular Computing: “Most Pascal 
compilers barely fit on a disk, but Turbo Pascal packs 
an editor; compiler; linker; and run-time library into just 
29K bytes of random-access memory” 

Jerry Pournelle, BYTE: "What I think the computer 
industry is headed for: well documented, standard, 
plenty of good features, and a reasonable price." 


Portability 

Turbo Pascal is available today for most computers 
running PC DOS, MS DOS, CP/M 80 or CP/M 86. A 
XENIX version of Turbo Pascal will soon be announced, 
and before the end of the year, Turbo Pascal will be 
running on most 68000 based microcomputers. 

An Offer you Can’t Refuse 

Until June 1st, 1985, you can get Turbo Pascal 3.0 for 
only $69.95. Turbo Pascal 3.0, equipped with either the 
BCD or 8087 options, is available for an additional 
$39.95 dr Turbo Pascal 3.0 with both options for only 
$124.95. As a matter of fact, if you own a 16 Bit 
computer and are serious about programming, you 
might as well get both options right away and save 
almost $25. 


As always, our first commitment is to our customers. 
Vbu built Borland and we will always honor your 
support. 

So, to make your upgrade to the ©citing new version of 
Turbo Pascal 3.0 easy, we will accept your original Turbo 
Pascal disk (in a bend-proof container) for a trade-in 
credit of $39.95 and your Turbo87 original disk for 
$59.95. This trade-in credit may only be applied toward 
the purchase of Turbo Pascal 3.0 and its additional BCD 
and 8087 options (trade-in offer is only valid directly 
through Borland and until June 1st, 1985). 


O Benchmark run on an IBM PC using MS Pascal version 3.2 and 
the DOS linker version 2.6. The 179 line program used is the "Gauss- 
Seidel” program out of Alan R. Miller’s book: Pascal programs for 
scientists and engineers (Sybex, page 128) with a 3 dimensional 
non-singular matrix and a relaxation coefficient of 1.0. 
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DEBUGGER 


FIGURE 1: RDT Memory Window Display 


REL 

1.00 

IBM PERSONAL COMPUTER RESIDENT DEBUG TOOL 

D1 

07/01/84 

VI: 

. V2:.. 

... V3:.., 

... V4:. 

V5:. V6 

:. V7:, 


V8:. 

V9:. 

SI: 

.... S2:.. 

... S3:... 

... S4:. 

S5:. S6:. S7:. 

DISPLAY: ASCII 

S8:. 

WINDOW: 

S9:. 

MEMORY 

AX: 

28CE BX 

0000 

CX: 00FF 

DX: 28B8 


TR: 00 

- 


SP: 

003C BP 

0000 

SI: 0001 

01: 0100 

FL:F246 

OF: 0 

DF:0 IF:1 

TF: 0 

CS: 

28C80 DS 

LC: .... 

28CE0 

INT 

SS: 28D00 

3 

ES: 28B80 

SF: 0 

ZF: 1 

AF:0 PF:1 

OP: 

CF: 0 

==> 

IP: 000D 

EX: 28C8D CC 

STEP CT: 0001 

CO: 



LI 

* 00000 

7230E300 

47017000 

7104A71A 

C304A71A 

*r0..G.p.q. 

.. .* 

L2 

00010 

47017000 

54FF00F0 

47FF00F0 

47FF00F0 

*6 

.p.T...G. 

..G...* 

L3 

00020 

A5FE00F0 

9607A71A 

DDE600F0 

DDE600F0 

* 


* 

L4 

00030 

DDE600F0 

DDE600F0 

57EF00F0 

47017000 

* 

.W. 

..G.p.* 

L5 

00040 

65F000F0 

4DF800F0 

41F800F0 

59EC00F0 

*e 

...M...A. 


L6 

00050 

5C007A10 

59F800F0 

2EE800F0 

9C007A10 

* 

. z . Y. 


L7 

00060 

000000F6 

F2E600F0 

6EFE00F0 

40017000 

★ 



L8 

00070 

53FF00F0 

A4F000F0 

22050000 

000000F0 

*S 


* 

L9 

00080 

070BE300 

80019D05 

8C029D05 

99029D05 

* 


★ 

Ml 

00090 

E2049D05 

E013E300 

2E14E300 

1327E300 

★ 


* 

M2 

OOOAO 

130BE300 

2E017000 

00000000 

00000000 

* 


* 

M3 

000B0 

00000000 

00000000 

6D039D05 

00000000 

★ 


* 

M4 

oooco 

EA140BE3 

00000000 

00000000 

00000000 

* 


* 

M5 

000D0 

00000000 

00000000 

00000000 

00000000 

★ 


★ 


Memory windows can display as many as 14 lines of contiguous memory. The leftmost 
five-digit column of numbers represents the addresses of memory with which RDT works. 


FIGURE 2: RDT Disassembly Window Display 


REL 1.00 

IBM PERSONAL COMPUTER 

RESIDENT DEBUG TOOL 

DI 

07/01/84 

VI 

:. V2:. 

V3:. 

V4:... 

.. V5:. 

.... V6:. V7:. 

V8:., 

.... V9:. 

SI 

:. S2:. 

S3:. 

S4:... 

.. S5:. 

.... S6:. S7:. 

S8:.. 

.... S9:. 






DISPLAY: ASCII 

WINDOW: DISASM 

AX 

28CE BX: 

0000 CX: 

00FF 

DX: 

28B8 TR:00 ... 

- 

SP 

003C BP: 

0000 SI: 

0001 

DI: 

0100 FL:F246 0F:0 

DF: 0 

IF:1 TF:0 

CS 

28C80 OS: 28CE0 SS: 

28000 

ES: 

28B80 SF:0 ZF:1 

AF: 0 

PF:1 CF:0 


LC: .... 

INT 

3 




OP: . 


IP: 000D EX: 28C8D 

> 

CC 


STEP CT: 0001 CO: 



LI 

* 28C80:000D 

CC 


INT 

3 



L2 

28C80:000E 

83FE06 


CMP 

SI,06 



L3 

28C80:0011 

742D 


JZ 

28CC0 


28CC0 

L4 

28C80:0013 

BB0EO0 


MOV 

BX,000E 



L5 

28C80:0016 

A11700 


MOV 

AX,DS:[0017] 


28CF7=0000 

L6 

28C80:0019 

FF061700 


INC 

WORD PTR DS:[0017] 


28CF7=0000 

L7 

28C80:0010 

D7 


XLAT 




L8 

28C80:001E 

3C30 


CMP 

AL ,30 



L9 

28C80:0020 

7415 


JZ 

28CB7 


28CB7 

Ml 

28C80:0022 

2C31 


SUB 

AL,31 



M2 

28C80:0024 

8BF8 


MOV 

DI ,AX 



M3 

28C80:0026 

D1E7 


SHL 

DI ,1 



M4 

28C80:0028 

8BCE 


MOV 

CX ,SI 



M5 

28C80:002A 

8B850000 


MOV 

AX ,DS:[DI + 0000] 


28DEO=0000 


Disassembled instructions can be scrolled and changed by the user. Scrolling can be 
tricky because it must end when aligned with an instruction boundary. 


played simultaneously. Getting rid of 
multiple windows requires only one 
command or a few cursor movements. 

The cursor, which is normally on 
the command line, is shown in the fig¬ 
ure near the left border, about one- 
third of the way down the screen. It is 
marked by a broad arrow. To move the 
cursor away from the command line, 
the numeric key pad arrow keys are 
used. Scrolling is supported when the 
cursor is positioned to the body of the 
display, and changing data is done by 
moving the cursor to the desired posi¬ 
tion and entering the data. One useful 
gimmick is the ability to move the cur¬ 
sor to the ASCII (or EBCDIC) portion of 
the body, and entering ASCII characters. 
When the cursor is positioned in the 
hex portion of the display, data must be 
entered in hex notation. 

Finally, pressing F3 will cause the 
ASCII portion of the body to display all 
characters (including nonprintable 
ones), while pressing it again will re¬ 
store the display shown in the figure 
with only printable characters displayed 
(dots, for nonprintable characters). 

Entering a DW command causes 
the disassembled window to show the 
instruction sequence at the next instruc¬ 
tion to be executed, as shown in figure 
2. Assume that an assembly language 
user wants to debug one module and 
knows the segment and offset of that 
module from a link map. On the right 
side of the line immediately above the 
command line of the disassembly win¬ 
dow is the field CO:.This is the 

current code origin. By entering the 
command CO=01234, the display will 
change to include this value in the CO: 
field. At the time this command is ac¬ 
cepted, the LC (location counter) field 
will also change, as will the body of the 
display. If the first addressable line of 
code is found in the module at 1234H, 
the offsets now shown will match those 
shown in the user’s assembly listing. 
Notice that the addresses of the call and 
jump instructions have also been ad¬ 
justed to use this same relative offset, so 
that even the short jumps are fairly easy 
to relate to the display. 

The disassembly window display 
can be scrolled by moving the cursor 
away from the command line, and then 
using the cursor control keys. Scrolling 
backwards by screen is not possible. 
Scrolling forward and backward can be 
done one byte at a time. This proce¬ 
dure is tricky, since if the scrolling ends 
when it is not aligned with a true in- 
on action boundary, the disassembly 
probably will not resemble the code. 
Breakpoints, interrupts, and page scroll¬ 
ing must always align with an instruc¬ 


tion boundary. Character scrolling is 
useful for code that is interspersed with 
data constants. The disassembler is not 
smart enough to decode those kinds of 
combinations. 

The cursor may be returned to the 
command line by pressing the Home 
key, which is obviously necessary be¬ 
fore attempting to enter a command. 


Code may be changed by simply keying 
hexadecimal nibbles over the existing 
instructions, with an instantaneous dis¬ 
assembly of the results. 

The command ST. (step) causes the 
display to single step to the next in¬ 
struction, thereby allowing the user to 
watch the execution of a program. To 
execute 10H instructions, enter ST 10. 


64 


PC TECH JOURNAL 














































































utS? 

$10 P er p 


Software's Newest Direction 

4113 Scotts Valley Drive 
Scotts Valley California 95066 
TELEX: 172373 


BORIAHD 

INTERNATIONAL 


IBM is a registered trademark of International Business Machine Corporation. ProKey is a trademark 
of RoseSoft. SuperKey and SideKIck are trademarks of Borland International, Inc. 

CIRCLE NO. 117 ON READER SERVICE CARD 


Boriand does it again: 

SuperKey $69.95* 


Sure, ProKey™ is a nice little program. But when the people who brought you 
Turbo Pascal™ and SideKick™ get serious about keyboard enhancers, you can 

expect the impossible... and we deliver. 


SuperKey 


ProKey 


ALL FEATURES RESIDENT IN RAM AT ALL TIMES 


RESIDENT PULL-DOWN MACRO EDITOR 


RESIOENT FILE ENCRYPTION 


PROKEY COMPATIBILITY 


DISPLAY PROTECTION 


ABILITY TO IMPORT DATA FROM SCREEN 


PULL-DOWN MENU USER INTERFACE 


CONTEXT-SENSITIVE ON-LINE HELP SYSTEM 


DISPLAY-ONLY MACRO CREATION 


ENTRY AND FORMAT CONTROL IN DATA FIELDS 


COMMAND KEYS REDEFINABLE “ON THE FLY" 


PRICE 


Sorry ProKey 


Total ProKey compatibility. Every Prokey Macro file may 
be used by SuperKey without change so that you may 
capitalize on all the precious time you’ve invested. 

Now your PC can keep a secret! SuperKey in¬ 
cludes a resident file encryption system thaUuses 
your password to encrypt and decrypt files, even 
while running other programs. Two different en¬ 
cryption modes are offered: 

1. Direct overwrite encryption (which leaves the 
file size unchanged) for complete protection. At no 
point is a second file that could be reconstructed by 
an intruder generated. Without your secret password, 
no one will ever be able to type out your confidential 
letters again! 

2. COM or EXE file encryption which allows you to 
encrypt a binary file into an ASCII file, transmit it through 
a phone line as a text file and turn it back again into an ex¬ 
ecutable file on the target machine (only of course if your 
correspondent knows the secret password!). Now, you will 
even be able to secretly exchange programs through Public 
Bulletin Board Systems or services such as CompuServe. 

Totally memory resident at all times, gives 
SuperKey the ability to create, edit, save and even 
recall new or existing macro files anytime, even while 
running another program. 

Pull down macro editor. Finally, a sensible way to 
create, edit, change and alter existing macro definitions. 
Even while using another application, a simple keystroke 
instantly opens a word-processor-like window where 
you’re allowed to see, edit, delete, save and 
even attach names to an individual macro 
or file of macros, and much more. 


Superb software at reasonable prices! 

There is much more to SuperKey. Maybe the best 
reason to buy SuperKey is that it is a Borland 
International Product. Each one of our products is 
the best in its category. We only believe in 
absolutely superb software at reasonable prices! 

An offer you can’t refuse. 

Whether you are a ProKey user or you’ve never used a 
keyboard enhancer before, your boat has come in: until 
June 1st 1985 you can get your copy of SuperKey at this 
special introductory price. 

Get your PC a SuperKey today! 

SuperKey is available now for your IBM PC, XT, AT, jr. and truly 
compatible microcomputers. 
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DEBUGGER 



This window is a partial trace form containing 14 trace buffer entries in both hexadeci¬ 
mal and disassembled format. The full form would be almost identical to DEBUG. 


FIGURE 4: Numeric Math Coprocessor Window Display 


REL 1.00 IBM PERSONAL COMPUTER RESIDENT DEBUG TOOL DI 07/01/84 

VI:. V2:. V3:. 


V4:. V5 


V6:. 

V7:. V8:. V9:. 

SI:. S2:. S3:. 


S4:. S5 


S6:. 

S7:__ S8:. S9:. 





DISPLAY 

: ASCII WINDOW: C0PR0C 

AX: 148E BX: 0000 

CX: 

00FF DX 

1478 

TR: 00 .-. 

SP: 003C BP: 0000 

SI: 

0001 DI 

0100 

l FL: 

F246 OF:0 DF:0 IF:1 TF:0 

CS: 14880 DS: 148E0 

SS: 

14900 ES 

14780 

SF:0 ZF:1 AF:0 PF:1 CF:0 

LC: .... INT 

3 



OP: . 

IP: 000D EX: 1488D 

CC 

STEP CT: 

0001 CO: . 



MATH COPROCESSOR 

STATE 


CONTROL WORD : 03FF 

IC 

:0 RC:00 1 

t>C:ll 

IEM:1 PM 

: 1 UM: 1 0M: 1 ZM: 1 DM:1 IM: 1 

STATUS WORD : 4100 

B: 0 CC:1001 ST:000 

IR:0 PE 

:0 UE:0 0E:0 ZE:0 DE:0 IE:0 




SIGN 

EXPONENT 

SIGNIFICAND TAG 



ST 

1 

7ADE 

10E4 75E0 AE9D0E9D 11 

EXCEPTION POINTERS 

ST( 1) 

1 

7A88 

9C67 55A4 CF71 4AD1 11 



ST (2) 

1 

7A90 

9CE9 70AA C269 1EDD 11 

INSTRUCTION ADDRESS : 

FFFFF 

ST (3) 

1 

7A80 

8DCE 12A8 82A8 DE8D 11 

INSTRUCTION OPCODE : 

D800 

ST (4) 

1 

7A88 

0882 10A3 E42D 9A5D 11 

OPERAND ADDRESS : 

FFFFF 

ST (5) 

1 

7AC6 

1D48 15E6 B595 5E51 11 



ST (6) 

1 

7A88 

8500 12A5 F354 DA09 11 



ST (7) 

1 

7AD6 

1107 30EB DC78 8E05 11 


Provided a math coprocessor is installed, this window displays the state of the register 
stack, status words, and exception pointers. Memory alteration is not permitted. 


In this latter instance, the display will 
show the end result, but does not sin¬ 
gle step through the instructions. 

Two features make single stepping 
much easier. First, any command that is 
prefixed by a 7” remains on the com¬ 
mand line after execution. Entering /ST 
allows the user to single step through a 
program by pressing the Enter key re¬ 


petitively. Second, by entering the com¬ 
mand Fn, where n is 7, 8, or 9, and 
then entering a command or command 
string, the user has assigned that string 
to the corresponding function key. 
Pressing the function key after that as¬ 
signment repeats the command. 

The third line of the heading dis¬ 
plays the current content of up to nine 


breakpoints (SI through S9). If the in¬ 
struction at which the user wishes to 
break is displayed, then setting the 
breakpoint is as easy as S1=M3. This 
will set a breakpoint (SI) at the instruc¬ 
tion displayed on line M3. The second 
line (VI through V9) can be used either 
for breakpoints or as working variables. 
Breakpoints can be cleared by entering 
the variable name with a null entry, or 
by entering the variable name followed 
by the word OFF. This method leaves 
the address of the breakpoint in place, 
and it can be reactivated by giving the 
variable name and an ON. 

Note that the S and V variables, as 
well as the L and M variables, are asso¬ 
ciated with a window. If the user 
switches to another window after the 
variables are established, those variables 
will still be in effect in the original 
window. A window may be established 
for each section of code being de¬ 
bugged, and breakpoints may be main¬ 
tained for each section. The CO variable 
is also associated with the window, so 
the user may establish multiple code 
origins as well. The registers, memory, 
working variables (M6-M9, W, X, Y, Z), 
and step count are singular and are in 
effect for all windows. 

Figure 3 shows the window that is 
associated with the trace buffer. Tracing 
code may be accomplished by first es¬ 
tablishing conditions concerning which 
instructions are actually traced. The al¬ 
lowable options include all instructions, 
all application (non-BIOS, non-DOS) in¬ 
structions, and only those instructions 
that fall within a specific address range. 
These options may be further extended 
to trace only jump, interrupt, and/or call 
instructions within the three primary 
categories. 

Trace action occurs only during 
stepping and continues until a break—a 
hard interrupt, a breakpoint, or a soft 
interrupt—occurs or the step count is 
exhausted. Two other options are avail¬ 
able at the trace command level. The 
user may force a break on occurrence 
of the first traced instruction or when 
the trace buffer is full. 

The trace buffer size is established 
at load time and may vary from 32 to 
2,340 instructions. It is a circular buffer, 
so the importance of the buffer full 
break is obvious. Displaying the trace 
window causes the most recently exe¬ 
cuted instruction to appear at the bot¬ 
tom of the window. This arrangement 
presents the displayed instructions in 
the sequence they were executed. 

The window may be displayed in 
two forms. The form shown in figure 3 
is the partial trace form and includes a 
disassembled instruction sequence. The 
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Borland’s SideKick 
1984Product of theYear* 



lere’s SideKick in action with Lotus® 1-2-3 running underneath. Data 
las been imported from Lotus to SideKick’s notepad, shown in the 
)wer portion of the screen. The notepad is a full-screen editor that lets 
r ou import and export data; it utilizes WordStar commands to let you 
ime- and date-stamp notes and save them to disk. The SideKick 
alculator, shown at the upper right, offers memory capability, nested 
►arentheses, and the ability to convert decimal to hexadecimal or 
linary. It even lets you transfer resulting figures to your underlying 
application. 


The Critics’ Choice What more can we say? 

“SideKick ™ stands in the shadows behind whatever program you are using, ready 
to jump forward when you need it. The program’s various functions use windows 
that overlay the display you are working with and restore the screen when you are 
through. The program contains a respectable word processor for note taking, a 
dialer that your smart modem can use with your phone 
list, a calculator for hexadecimal/binary/decimal 
arithmetic, an appointment calendar and an ASCII 
table for programmers... SideKick is a time¬ 
saving, work-saving, frustration-saving bar¬ 
gain. Having a programmer’s calculator, an 
appointment calendar, and a notepad at your 
beck and call, no matter what program is 
running, is the first big step to making the 
paper and pencil obsolete.” 

—Dan Robinson 
ofinfoWorld 

And he’s not the only one talking: 
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IBM is a registered trademark 
of International Business Machines 
Corp. Lotus is a trademark ot Lotus Development 
Corp. SideKick is a trademark of Borland International, 
Inc. WordStar is a registered trademark of MicroPro International Corp. 
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rhe calendar can 

ecord appoint¬ 
ments, records 
ind notes—yours 
)r those of the 
intire department 
-up to the year 
>099. Here the 
iialer is running on 
op of Lotus. 


The telephone 
autodialer/direc- 
tory places calls 
for you via your 
Hayes™-compatible 
modem and locates 
numbers from one 
of the program’s 
several directories. 
Here the dialer is 
running on top of 
WordStar. 


Charles Petzold, PC Magazine: “In 

a simple, beautiful implementation of 
WordStar™ ’s block copy commands, 
SideKick can transport all or any part 
of the display screen (even an area 
overlaid by the notepad display) to 
the notepad." 


Jerry Pournelle, BYTE: “If you use a 

PC, get SideKick. You’ll soon become 
dependent on it.” 

Garry Ray, PC Week: “SideKick 
deserves a place in every PC” 
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The ASCII refer¬ 
ence table, important 
enough to be in every 
manual, is now at your 
fingertips at all times. 
Here the screen shows 
all windows, including 
an ASCII table running 
over Lotus. 
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DEBUGGER 


I full trace form is almost identical to that 
produced by DEBUG, showing the reg¬ 
ister contents as well as the instruction 
for each element of the trace. In this 
form, the body of the trace window will 
show only three instructions. 

The upper half of the numeric co¬ 
processor screen, shown in figure 4, is 
similar to the other window modes. 

The lower half of the display shows the 
current state of the math coprocessor. 
This window can be accessed only if 
the coprocessor is actually installed. 

This mode is read-only; alterations to 
memory cannot be performed. 

The center line of the screen 
shows the state of the math coprocessor 
control and status words. Both words 
are displayed on the left in hexadeci¬ 
mal, followed by the binary values as¬ 
signed to the individual bits. 

The numeric coprocessor excep¬ 
tion pointers are indicated in the lower 
left-hand corner of the display. If RDT 
has been configured to handle soft NMI 
interrupts, and such an interrupt occurs 
(via a memory parity error, depression 
of the NMI switch, or an I/O channel 
check), a message describing the type 
of interrupt is displayed. The lower 
right quadrant of the display shows the 
contents of the numeric coprocessor 
register stack, including the sign, ex¬ 
ponent, significand, and tag value. 

COMPLAINTS 

The previous discussions have barely 
exposed the full power of this tool. An 
abbreviated list of the command set, 
which gives further indication of the 
power of RDT, is presented in table 1. 
IBM has observed all of its regular nice¬ 
ties. For example, on a color display the 
windows appear on an IBM blue back¬ 
ground with white letters, and color has 
been effectively used to show active 
breakpoints, current activity, cause of 
interrupt, etc. IBM even included a 
command to change the colors to suit 
individual users’ tastes. 

This is an extremely comprehen¬ 
sive product, but it would be even bet¬ 
ter if more techniques and tricks for 
use were included in the manual. I 
have spent about 20 hours learning this 
tool, and I am still fumbling for better 
ways to perform some rather common 
functions. For example, DEBUG in DOS 
3.0 has a proceed command (P) with 
which the user can avoid tracing a sub¬ 
routine call that he does not want to 
trace; by entering a P, the trace will 
continue at the next sequential instruc¬ 
tion following the call. Incidentally, the 
called subroutine is executed at full ma¬ 
chine speed. The same can be done 
with RDT, but the command is buried 
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TABLE 1: RDT Command Summary 

RDT COMMAND 

FUNCTION 

AS 

Set memory window character display to ASCII 

CA 

Set RDT color attributes 

CD 

RDT displays on color display device 

CM 

Compare two memory areas 

CO 

Set Code Origin, aligning relative offsets 

CP 

Copy one memory area to another 

CT 

Set default step count 

CW 

Display math coprocessor window 

Dn 

Display saved window (n=l... 9) 

DW 

Display disassembly window 

EB 

Set memory window character display to EBCDIC 

EX 

Execute the test program 

Fn 

Assign command string to F7, F8, or F9 keys 

FA 

Find ASCII string in memory 

FE 

Find EBCDIC string in memory 

FX 

Find hexadecimal string in memory 

HP 

List all RDT commands (two characters) 

IB, IW 

Read byte/word from input port 

LO 

Clear L1-L9 variables 

Ln 

Set memory address variables 

LC 

Set the pseudolocation counter 

MO 

Clear M1-M9 variables 

Mn 

Set memory address variables 

MD 

RDT displays on the monochrome device 

MS 

Memory space available 

MW 

Display memory window 

OB, OW 

Output one byte/word to port 

PD 

Print disassembled instruction block 

PM 

Print memory block—hex and character 

PR 

Print screen 

PT 

Print trace buffer 

RD 

Read disk sector 

RK, SK 

Restore/set INT 5 vector 

RN, SN 

Restore/set INT 2 vector 

SO 

Clear S1-S9 breakpoint variables 

Sn 

Set breakpoint variable (n=l... 9) 

SC 

Replace RDT screen with test program screen 

SR 

Reset system (reboot DOS) 

ST 

Step (execute) test program “N” instructions 

TC 

Clear trace buffer 

IR 

Define trace activity 

TW 

Display trace window 

UM 

Display/set interrupt mask 

Registers 

Individual commands to set all 8088 registers 

Flags 

Individual commands to set all 8088 flags 

Working Variables, 

45 working variables that may be set/cleared by individual 

V, W, X, Y, and Z 

and vector commands. 


These are the commands that are available for use with the IBM Professional Debug Fa¬ 
cility. Multiple commands can be entered by separating each one with a semi-colon. 
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Speed, Forney Price. 
Borland's Turbo Pascal Family 





The industry Standard. With more than 250,000 users worldwide Turbo Pascal is the industry’s de facto standard. 

Turbo Pascal is praised by more engineers, hobbyists, students and professional programmers than any other development 
environment in the history of microcomputing. And yet, Turbo Pascal is simple and fun to use! 

Jeff Duntemann, PC Magazine: “Language deal of the century.. . Turbo Pascal: It introduces a new 
programming environment and runs like magic." 

Dave Garland, Popular Computing: "Most Pascal compilers barely fit on a disk, but Turbo Pascal packs an editor, compiler, linker, 
and run-time library into just 29K bytes of random-access memory." 

Jerry Pournelle, BYTE: “What I think the computer industry is headed for: well documented, standard, plenty of good features, 
and a reasonable price." 

Portability. Turbo Pascal is available today for most computers running PC DOS, MS DOS, CP/M 80 or CP/M 86. A XENIX verison of Turbo 
Pascal will soon be announced, and before the end of the year, Turbo Pascal will be running on most 68000 based microcomputers. 




High resolution monochrome graphics for the IBM PC and the Zenith 100 computers 

Dazzling graphics and painless windows. The Turbo Graphix Toolbox will give even a beginning programmer 
the expert’s edge. It’s a complete library of Pascal procedures that include: 

—Full graphics window management. 

—Tools that will allow you to draw and hatch pie charts, bar charts, circles, rectangles and a full range of geometric shapes. 
Procedures that will save and restore graphic images to and from disk. 

—Functions that will allow you to precisely plot curves. 

—Tools that will allow you to create animation or solve those difficult curve fitting problems, 
and much, much more. 

NO Sweat and no royalties. You may incorporate part, or all of these tools in your programs, 
and yet, we won’t charge you any royalties. Best of all, these functions and procedures come complete 
with commented source code on disk ready to compile! 




Searching and sorting made simple 

The perfect complement to Turbo Pascal. It contains: Turbo-Access, a powerful implementation of the state-of-the-art B+tree ISAM 
technique: Turbo-Sort, a super efficient implementation of the fastest data sorting algorithm, "Quicksort on disk’’. And much more. 

Jerry Pournelle, BYTE: ‘The tools include a B+tree search and a sorting system; I’ve seen stuff like this, but not 
as well thought out, sell for hundreds of dollars." 

Get Started right away: free database! Included on every Toolbox disk is the source code to a working 
data base which demonstrates how powerful and easy to use the Turbo-Access system really is. 

Modify it to suit your individual needs or just compile it and run. 

Remember, no royalties! 




From Start to Finish in 300 pages. Turbo Tutor 
is for everyone, from novice to expert. Even if you’ve never 
programmed before, Turbo Tutor will get you started right away. 

If you already have some experience with Pascal or another 
programming language, Turbo Tutor will take you step by step 
through topics like data structures and pointers. If you’re an expert, 
you’ll love the sections detailing subjects such as “how to use assem¬ 
bly language routines with your Turbo Pascal programs." 

A must. You’ll find the source code for all 
the examples in the book on the accompanying 
disk ready to compile. Turbo Tutor might be 
the only reference on Pascal and pro¬ 
gramming you’ll ever need 
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INTERNATIONAL 


Software’s Newest Direction 

4113 Scotts Valley Drive 
Scotts Valley California 95066 
TELEX: 172373 


Turbo Pascal is a registered trademark of Borland International, Inc. 
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1 TABLE 2: Disk Repair Commands 

DISK REPAIR 


COMMAND 

FUNCTION 

A 

Display characters in ASCII 

C 

Call a subroutine anywhere in memory 

D 

Use decimal radix for file size, parameters, and offsets 

E 

Display characters in EBCDIC 

H 

Use hex radix for file size, parameters, and offsets 

I 

Execute any of 256 interrupt vectors 

P 

Suppress display of unprintable characters (uses “.”) 

Q 

Quit 

s 

Save current cluster to end of SAVE.DR file 

u 

Display all characters 

w 

Causes temporary disk changes to become permanent 


This set of commands for the Disk Repair utility is useful for those procedures that can¬ 
not be performed directly with the cursor keys or by changing modes. 


FIGURE 5: IBM Disk Repair Utility Main Menu 



Disk Repair -- Main Menu 

Fl: Help 

- This menu of display modes 

F2: Explain 

- Explanations of messages and fields 

F3: BIOS Sector 

- Absolute (BIOS) sector mode 

F4: DOS Sector 

- DOS sector mode 

F5: File 

- DOS file mode 

F6: Memory 

- Main memory mode 

F7: Directory 

- DOS directory mode 

F8: FAT 

- File Allocation Table mode 

F9: Parameter 

- Disk parameters inode 

Fl0:Interrupt/Cal1 

- Software interrupt and call mode 


General instructions: 

Press the function keys to find the type of information you are looking 
for. To change anything, such as the sector number, the drive 
number or the data, move the cursor to the value you want to change and 
type over it. It's that easy. If any field on the screen or any error 
message confuses you, press F2 to get an explanation. 

Use the Quit command to return to DOS. 

Command: 

(Press F2 for an explanation of things.) 

Dis 


The main menu of the Disk Repair utility provides access to each of the various disk 
repair modes, as well as to on-line explanations of the fields and messages. 


in the description of one (and only 
one) of the commands, where the user 
has to find it by accident. The command 
is S1 = EX+IL;EX. Decoded, that means 
set a breakpoint at the current instruc¬ 
tion plus its length, and then enter into 
execution. By setting this up as one of 
the function keys, the user can execute 
a command with the single key press 
provided in DEBUG. 

The manual contains no reference 
to any function keys other than F3 and 
F7 through F9. All of them, however, 
are active and apparently do some use¬ 
ful work. Even a few words of explana¬ 
tion would have been helpful. 

Another complaint about RDT in¬ 
volves making code modifications on 
the window. Changes must be made in 
hex, rather than using the A (for assem¬ 
ble) command of DEBUG. 

The RDT trace seems to be consid¬ 
erably slower than when using DEBUG. 
With the full screen window to update, 
the trace buffer to maintain, etc., this 
sluggishness is to be expected. 

DISK REPAIR 

The second package in the Professional 
Debug Facility is the Disk Repair pro¬ 
gram, which as its name implies, works 
with the data recorded on disk. Repair , 
however, may have the wrong connota¬ 
tion. This utility: 

• Displays or changes sectors (physical 
or logical), files, or clusters 

• Changes file attributes 

• Looks at drive parameters 

• Modifies the File Allocation Table 

• Generates calls or interrupts to BIOS, 
DOS, or other resident programs 

Disk Repair has the nice feature of 
being able to work with either DOS or 
physical sectors; it will also work with 
files. The mapping for these three uses 
is quite different. Table 2 is a quick ref¬ 
erence list of the commands, while fig¬ 
ure 5 is the main menu. Each of the 
functions listed in figure 5 is backed up 
by a full screen display. 

This utility requires tender loving 
care. It lets the user display and/or 
change any sector of a disk—even the 
File Allocation Table. The quickest 
known method for destroying data on a 
fixed disk is to wipe out the FAT, and 
this utility will happily do it, if used im¬ 
properly. The manual describes a meth¬ 
od to reclaim erased files under the 
normal, undisturbed diskette condi¬ 
tions. The product has the additional 
feature of being able to invoke an inter¬ 
rupt routine or a resident callable func¬ 
tion from this process. 

Disk Repair should not be used on 
a master diskette until the user has 
spent quite a bit of time with the prod¬ 


uct. Above all, it should not be used on 
a fixed disk, until the user is totally 
comfortable with it. IBM seems to have 
selected the word professional , to desig¬ 
nate very powerful products that do not 
have the elaborate set of protective and 
fail-safe features found in the conven¬ 
tional utilities. The Disk Repair program 
fits this pattern very well. Used careful¬ 
ly, it is extremely powerful. While it 
may not be worth the price of the total 
Professional Debug Facility, Disk Repair 
sure does offset the cost of RDT. I»»—J 


Professional Debug Facility: $150 
IBM Corporation 
P.O. Box 1328-S 
Boca Raton, FL 33432 
Call IBM Product Centers for 
additional information 
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Dan Daetwyler spent 22 years with IBM 
before retiring in 1981 from his position 
there as manager and systems architect. He 
has been studying and working with micro¬ 
computers for the past 10 years. 
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Why is 

bMic 

Better than 
BASK? 


Here’s 6 Reasons Why 


1 640K. Now you can use the 
. full memory of your PC 
to develop large programs. 
. Structured. Create well 
organized programs using 
procedures and functions 
that are easily identified and 
understood and completely 
reusable ino future 
programs. 3* Modular. Use 
procedures and functions 
grouped together to form 
“library modules” which are 
then available to you 
or anyone / else for 
future use. vr. Interactive. 
BetterBASIC acts like an 
interpreter because it 
responds to the users’ 
commands in an imme¬ 


diate mode. However, each 
statement is actually com 

5 piled as it is entered. 

. Extensible. Create your 
own BetterBASIC modules 
which contain BetterBASIC 
extensions. This feature, 
coupled with the easy-to- 
use Assembly Language 
support, makes this an 
ideal OEM language. 

. Compiled. Each line of 
the program is compiled as 
it is entered into the compu¬ 
ter’s memory rather than 
interpreted at runtime. The 
optional Runtime System 
generates EXE. files allow¬ 
ing for the distribution of 
products written in BetterBASIC. 




And if That’s Not Enough 
There’s More... 


■ Speed Sieve of Eras- 
tosthenes Benchmark: 
—BetterBASIC: 31.9 seconds. 
-IBM PC BASIC: 191.1 
seconds. ■ Built-in 
WINDOWS support! ■ Pro¬ 
gram Block Structures. 


■ User defined Procedures 
and Functions. ■ Local and 
Global Variables. ■ Shared 
Variables. ■ Recursion. 
■Argument type validation, 
and ■ Optional arguments. 
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BetterBASIC Runs on IBM PC, 
IBM PC/XT and all other IBM- 
compatible machines. 

CALL 1-800-225-5800 

Order BetterBASIC now, or write 
Summit Software Technology Inc™, 
RO. Box 99, Babson Park, 

Wellesley, MA 02157. 



BASIC 



BetterBASIC: $199 
8087 MATH MODULE: $99 
RUNTIME SYSTEM: $250 

Still not convinced? Order the 
BetterBASIC sample disk which 
includes a demo, a tutorial, 
compatibility issues, 50 lines of 
BetterBASIC and more. Only $10. 





MasterCard, VISA. PC). Checks, Money Order and C.O.D. accepted 

BetterBASIC is a registered trademark of Summit Software Technology Inc. IBM PC and IBM PC/XT are registered trademarks of International Business Machines Corp. 









Programming 
for the 
3270-PC 

PC programming techniques can be 
applied to 3270-PC applications—with 
some, usually minor, modifications. 




ARMEN HARIAN and JEFFREY KRANTZ 


T he responsibility for controlling 
the enhanced function and capa¬ 
bility of the IBM 3270-PC lies at 
least in part with the 3270-PC Control 
Program. It is this program and some 
unique hardware that make the 3270-PC 
somewhat different from the PC or PC/ 
XT. These differences also result in cer¬ 
tain incompatibilities between the two 
machines that must be considered by 
the programmer in developing applica¬ 
tions for the 3270-PC. 

The 3270-PC is an intelligent work¬ 
station that combines the power of the 
mainframe computer with the flexibility 
of the microcomputer. It allows a user 
to interact simultaneously with up to 
four host applications, while at the 
same time having access to a PC appli¬ 
cation. In addition, the user also may 
have two notepad areas available for 
use. These seven activities (called ses¬ 
sions) may be viewed concurrently by 
the user with the windowing capability 
provided by the 3270-PC Control Pro¬ 
gram. All of these applications may be 
active at the same time, allowing the 
user to interact with one of the sessions 


while the remaining applications (PC or 
host) continue to execute. 

The control program for the 3270- 
PC, which may be viewed as an exten¬ 
sion of DOS, is resident in main mem¬ 
ory when the hardware is executing as 
a 3270-PC (the hardware may also act as 
a PC when IPLed with DOS but without 
the 3270-PC Control Program). The fol¬ 
lowing assumes release 1.2 of the 3270- 
PC is resident in memory. 

One major similarity between the 
3270-PC and the PC is that they use the 
same PC-DOS operating system and 
BIOS. This allows applications with 
these interfaces to continue to use most 
of the services in a transparent manner 
when executing on the 3270-PC. Basi¬ 
cally, PC applications that follow DOS 
(2.0 and later versions) and BIOS proto¬ 
cols and conventions should execute 
with no problem on the 3270-PC. 

While many PC applications will 
run unchanged on the 3270-PC, some 
require adaptation in order to execute. 
Two areas of compatibility must be ad¬ 
dressed when determining whether a 
PC application is compatible with the 
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Networking Software So SimpleTo Use, It’s Child’s Play 


What do you think of when some¬ 
one says “network”? Hardware? 
Complexity? Money? At Touchstone, 
we think networks should be simple. 

The Connectables Software 
from Touchstone 

The Connectables software — 
PCworks™ MacLine™ and UniHost™— 
lets you build- a network out of a 
collection of computers. Without 
special hardware, unnecessary 
complexity, or a lot of money. 

UNIX+PC+Macintosh 

Three great computers with differ¬ 
ent processors, different operating 
systems, and different data formats. 
The Connectables software lets 
you connect these systems together 
in whatever way you’d like to use 
them. Share electronic mail, exchange 
all types of files, run a program on 
another system, or use a remote com¬ 


puter’s disk or printer. The only 
hardware you’ll need is a standard 
cable or telephone line and a serial 
data channel. 

It’s So Easy. 

The Connectables software will 
take care of all the details — dial the 
right numbers, ask you what you 
want to do, and figure out the rest. 
Move a spreadsheet from your PC to 
a UNIX™ system, or transfer a text 
file from the UNIX system to your 



THE CONNECTABLES 1 -: 

FAMILY OF COMMUNICATION SOFTWARE PACKAGES. 


Macintosh™ for editing. Print the 
file later on either system, or use 
another computer to backup your 
data. With The Connectables software, 
things that should be easy to do, 
are easy to do. 

Yesterdayloday, Tomorrow? 

Making computers work together 
shouldn’t be a problem.Touchstone’s 
PCworks, UniHost, and MacLine 
software packages are only the first 
three members of The Connectables 
family. Touchstone is committed 
to the continued development of 
software products that solve compat¬ 
ibility problems. Even the problems 
we won’t know about until tomorrow. 



Software Corporation 

909 Electric Avenue, Suite 207, Seal Beach, 
California 90740,213/598-7746 


PCworks, UniHost, MacLine, and The Connectables are trademarks of Touchstone Software Corporation • UNIX is a trademark of AT&T Bell Laboratories 

• Macintosh is a trademark of Apple Computer, Inc. The Tinkertoy designs are used under exclusive license. © 1984 CBS, Inc. Copyright © 1984 Touchstone Software Corporation. 
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3270-PC: data acquisition compatibility 
and processing compatibility. 

Data acquisition refers to the way 
in which an applications program ac¬ 
quires the data it uses during the 
course of its execution. The degree of 
compatibility of data acquisition meth¬ 
ods on various types of hardware and 
operating systems determines to a large 
extent whether an application will exe¬ 
cute in a specific environment. 

Most PC applications acquire data 
by using one of three standard devices: 
the keyboard, the disk/diskette second¬ 
ary storage medium, and the asynchro¬ 
nous communications adapter. The con¬ 
verged 3270-PC keyboard includes all of 
the keys from the standard PC key¬ 
board. Although some of these keys are 
physically in different positions on the 
3270-PC keyboard, an end user should 
have no difficulty entering any of the 
data from the converged keyboard that 
could have been entered from the stan¬ 
dard PC keyboard. In addition, the scan 
codes that are sent from the 3270-PC 
keyboard are identical to those sent 
from the PC keyboard. 

The PC keyboard transmits a scan 
code for each key when it is depressed 
(the make code) and another when the 
key is released (the break code). All the 
PC keys are typematic and operate in 
make/ibreak mode (a make scan code is 
sent on key depression and break scan 
code is sent on key release). 


• Typematic: Make scan codes are trans¬ 
mitted as long as the key is de¬ 
pressed. The remaining keys normally 
available to a PC application fall into 
this category. 

In order to simulate the PC key¬ 
board as closely as possible when the 
keyboard is attached to the PC session, 
a pseudobreak code is transmitted by 
the 3270-PC Control Program for the 
make only and typematic keys. This 
pseudobreak scan code is the same 
value as the normal break code; how¬ 
ever, it is sent immediately following 
the make scan code, and not at the time 
the key is released. 

Because of the way in which key¬ 
strokes destined for the PC application 
are handled, the PC application may ad¬ 
dress the keyboard hardware directly. 
Complete transparency is maintained 
for the scan codes that are transmitted. 

A word of caution is necessary, how¬ 
ever, for applications that go directly to 
the keyboard for input data. Normally, 
BIOS updates the shift state flags for 
each keystroke. But when applications 
intercept the BIOS keystroke interrupts 
and the interrupt is not passed on to 
BIOS (as is the normal accepted prac¬ 
tice when intercepting interrupts), it be¬ 
comes the responsibility of the applica¬ 
tion to update the shift state flags when 
triggered by the shift keys. Failure to do 
so may yield unpredictable results in 
other areas of 3270-PC operation. 


available on the PC is also available for 
the 3270-PC. However, changes may be 
required to the method with which the 
application receives control when it is 
executing concurrently with the 3270- 
PC Control Program. 

Applications that are written specif¬ 
ically for the 3270-PC have a number of 
additional sources of data that are not 
available on the standard PC. These 
sources, which include the display 
screen and host applications via the 
3270-PC communications facilities, are 
available through the 3270-PC Applica¬ 
tion Programming Interface (API). Users 
should refer to IBM Document SC23- 
0165, IBM 3270 Personal Computer 
Programming Guide , and the IBM 3270- 
PC High-Level Language Application 
Program Interface (program number 
1753180 feature 9357) for additional in¬ 
formation on the 3270-PC API. 

PROCESSING COMPATIBILITY 

Processing compatibility refers to the 
ability of a PC application to execute— 
and obtain the same results—in a 3270- 
PC operating environment in the same 
way that it does in a PC environment. 
Most DOS and BIOS interfaces yield the 
same result on the PC and the 3270-PC. 
Most of the differences in processing 
can be traced to the 3270-PC Control 
Program and the unique hardware that 
replaces standard PC hardware, such as 
the 3270-PC display adapter. 



The keys of the 3270-PC keyboard 
fall into one of three mutually exclusive 
categories: 

• Make only: Only the make scan code 
is sent on key depression. The break 
scan code is not transmitted when the 
key is released. The keys available to 
a PC application in this category are 
the program function keys; the Print 
key; the Enter key; the 3270 Insert 
and Delete keys; and the numeric 
keypad Esc, NumLock, ScrollLock, 
Space, Plus, and Delete. 

• Make/break: The make scan code is 
transmitted on key depression; the 
break scan code is transmitted on key 
release. The keys available to a PC ap¬ 
plication that fall into this category 
are: Ctrl, both Alt keys, both Shift 
keys, and CapsLock. 


A second standard device through 
which most PC applications acquire data 
is disk storage. Standard DOS files re¬ 
siding on hard disk or diskette are 
available to a PC application executing 
on a 3270-PC in exactly the same way as 
on a standard PC. The 3270-PC Control 
Program will not interfere with the ap¬ 
plication’s normal DOS interface to 
these secondary storage media. 

DOS files created on both the PC 
and the 3270-PC are identical. Data in¬ 
terchange between the two machines is 
transparent (that is, DOS files created 
on one can be read on the other). 

Applications that acquire data from 
the third standard device—an asynchro¬ 
nous communications adapter—can in¬ 
terface to the adapter in the same way 
as on the PC since the adapter that is 


The single, most important guide¬ 
line for a programmer to observe when 
writing an application for the 3270-PC is 
to have the application use only the ap¬ 
proved DOS and BIOS published inter¬ 
faces to access hardware, or other soft¬ 
ware, whenever possible. Any use of 
nonstandard interfaces or direct access 
to the hardware should be done with 
caution and in full knowledge of poten¬ 
tial immediate or future incompatibility 
with the 3270-PC. 

A programmer, however, may have 
valid reasons why an application should 
not always adhere to the DOS and BIOS 
protocols and conventions—for exam¬ 
ple, the desire to increase performance. 
The following guidelines cover some of 
the information needed by the 3270-PC 
applications developer who must legiti- 
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JOURNEY TO THE 
PROMISED LAN 

DNA Networks”' will help get you there. 




DMA 

Networks” 


DNA is setting the standards in Local Area 
Networking (LAN). From Fortune 1000 to 
small businesses; to government agencies; 
and to classrooms—we’ve done it all. 

Check and compare these DNA features. 

You’ll be ready to take the journey soon. 

Value 

DNA is the most inexpensive LAN implemen¬ 
tation on the market today. The DNA master 
costs $695.00, including software, to support 
16 users. Additional station boards cost 
$395.00 each. Just 5 minutes are required to 
install each PC in the network. 

Transparency 

There are no new commands to learn, and no dedicated 
servers are required. The server PC runs like a normal PC. 
And the network? You won’t even know it’s there. 


Compatibility 

DNA runs on the IBM PC, XT, AT, PCjr, and compatibles running 
PC-DOS/MS-DOS 2.0/3.0 as well as compatible peripherals. 

Enhanced Capabilities 

DNA software includes real file and record lock and semaphores; 
a five printer simultaneous print spooler; file spooling; passwords; 
message switching, and more. 

Performance 

DNA outperforms all LAN products that use native operating systems. 

With faster hardware, DNA will perform faster, too. You’ll find that DNA 
performs even better than networks that require special and expensive 
hardware and operating systems. DNA requires less than 4K RAM on 
each user station and only 75K RAM on the master. 

State-of-the-Art Solutions 

DNA offers a growing list of multi-user software packages, with easy con¬ 
versions for non-multi-users. Solutions include shared 3270 gateways, 
electronic mail, second generation educational systems, and floppyless 
terminal technology for the IBM PC, PCjr and many compatibles. 

Service and Support Network Devel t 

DNA carries an unconditional 1-year warranty with a $95.00 replacement Corporation 

fee thereafter; a program called TESTDNA that tests every chip on our PO Box 1785 

boards; and support that our customers call “unparalleled.” West Chester, PA 19380 
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3270-PC 

mately bypass the DOS and BIOS proto¬ 
cols and conventions. 

An application may perform the 
following test in order to determine if it 
is executing on a 3270-PC: 

• Perform a function call (INT XT O’) to 
the BIOS Video Routine with these 
parameters: AH Register = X’30’; AL 
Register = X’OO 1 ; CX Register = XW; 
DX Register = XW. 

• If the CX and DX registers are still 0 
on return, the machine is not a 3270- 
PC. If the CX and/or DX registers are 
not 0, the machine is a 3270-PC. 

In some cases, programming errors 
that go undetected on the PC may cause 
undesirable results on the 3270-PC. The 
applications developer should keep in 
mind that applications should not ad¬ 
dress hardware without full knowledge 
of what is actually supported. Some PC 
and PC/XT hardware is simulated, whol¬ 
ly or only in part, and may not be sup¬ 
ported. The Motorola 6845 Display Con¬ 
troller, which is simulated, exemplifies 
this situation. Only those PC registers 
that are actually supported for the 6845 
should be addressed. 

Not all non-IBM hardware that 
works on the PC will continue to work 
with the 3270-PC. Special consideration 
must be given to testing such hardware 
in the 3270-PC environment. 

Applications executing on a PC may 
address unknown I/O ports (I/O ad¬ 
dresses) with impunity since this action 
is not considered an error in the PC en¬ 
vironment. The 3270-PC Control Pro¬ 
gram uses some I/O addresses not used 
in the PC environment. Indiscriminate 
access to these ports could have unde¬ 
sirable side effects. 

Memory usage is an important con¬ 
sideration to the 3270-PC programmer. 
The 3270-PC Control Program resides in 
memory above DOS, at the highest end 
of memory. When the control program 
is loaded, the BIOS high address is 
modified to reflect the reduction of 
memory caused by the residence of the 
3270-PC Control Program. If the PC ap¬ 
plication uses memory without paying 
attention to the BIOS high memory 
limit, it could overwrite a portion of the 
3270-PC Control Program. 

Applications, therefore, must always 
use the BIOS high memory address as 
the usable limit of memory and must 
not use the hardware memory DIP 
switches or scan memory to determine 
the extent of installed memory. This 
would yield misleading information. 

Additionally, applications executing 
in the 3270-PC should observe the DOS 
and BIOS memory conventions. Specifi¬ 
cally, they must not attempt to take over 
the memory management. Instead, the 


application should remain in its normal 
DOS region of memory and use DOS 
for additional memory allocation. 

A word of caution for the program¬ 
mer who uses a CONFIG.SYS file to in¬ 
stall device drivers: there is a small 
amount of time in the early part of the 
3270-PC I PL sequence when the BIOS 
high address limit has not yet been 
properly adjusted to installation of the 
3270-PC Control Program. It is normally 
during this period that DOS will at¬ 
tempt to read the CONFIG.SYS file if 
there is one. Since the BIOS high mem¬ 
ory limit has not yet been adjusted for 
the 3270-PC Control Program, the de¬ 
vice drivers may be placed in an inap¬ 
propriate portion of high memory. The 
subsequent loading of the control pro¬ 
gram may overlay these device drivers. 

If the device drivers have modified 
device addresses in BIOS, these ad¬ 


dresses will now point to locations in 



memory overwritten by the control pro¬ 
gram. In most cases, this condition will 
be automatically corrected during the 
remainder of the IPL sequence. In some 
cases, however, device drivers may at¬ 
tempt to take over devices used during 
the IPL sequence, and this is where a 
problem could likely occur. 

The IPL sequence of the 3270-PC 
goes through two boot phases: one in 
which the 3270-PC Control Program has 
not been installed and a second in 
which it has. It is during the second 
boot phase that device drivers are rein¬ 
stalled correctly. If the second phase 
cannot proceed, however, the normal 
IPL sequence will not finish, and the 
system will be unusable. This will occur 
when IPL devices are taken over by de¬ 
vice drivers during the first boot phase 


and, because they were overlaid during 
installation of the 3270-PC Control Pro¬ 
gram, the device drivers are no longer 
operative and cannot perform the sec¬ 
ond boot phase of the IPL sequence. 

One solution is to execute the 
CONFIG.SYS file only during the sec¬ 
ond boot phase. This will prevent the 
BIOS device addresses for IPL devices • 
from being altered and the device driv¬ 
er code from being installed until after 
the 3270-PC Control Program has been 
loaded. It can be accomplished by hav¬ 
ing the CONFIG.SYS file identified by 
another name during the first boot 
phase of IPL, which is done by correctly 
structuring the AUTOEXEC.BAT file 
used during the IPL sequence. An exam¬ 
ple of the statements needed at the be¬ 
ginning of the AUTOEXEC.BAT file is: 

RENAME CONFIG.XXX CONFIG.SYS 
(expose the CONFIG.SYS file) 

INDCIPL (second boot phase) 

RENAME CONFIG.SYS CONFIG.XXX (hide 
CONFIG.SYS for next IPL) 

The source of many of the incom¬ 
patibilities between the PC and the 
3270-PC is the difference between their 
display adapters. The 3270-PC has more 
displays available to it than the PC. In 
addition to the normal PC monochrome 
display (IBM 5151), a high-resolution 
color display (IBM 5272) and a plasma 
display (IBM 3295) can be used with 
the 3270-PC. The information in this ar¬ 
ticle is based on release 1.2 of the 3270- 
PC Control Program and pertains only 
to the 5272 color display and the 5151 
monochrome display. The 5272 color 
display has eight available colors with a 
resolution of 720-by-350 pixels. In 80- 
character mode, this provides a 9-by-l4 
character cell. 

In the 3270-PC, both the mono¬ 
chrome and the color displays are sup¬ 
ported by a special display adapter that 
is different from the PC monochrome 
and color adapters. The incompatibili¬ 
ties created by the different adapters 
can be managed if the application ad¬ 
heres to certain guidelines. 

The 3270-PC supports more than 
one type of monitor, but, unlike the PC, 
it does not support the monitors con¬ 
currently. This is because the 3270-PC 
maps both monitors to the same mem¬ 
ory location. While both the mono¬ 
chrome and color refresh buffers 
(X’BOOOO’ and X’B8000’) are mapped to 
the same physical refresh buffer, appli¬ 
cations should always access the correct 
address space based upon the monitor 
that is currently attached to the PC. This 
minimizes the chance of future incom¬ 
patibility in case buffer utilization 
changes. 
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■ While our specifications 
certainly speak for themselves, 
we thought you still might like to 
hear from some of our users: 


■ “Emerald Systems expands the 
potential of PCs by providing the 
ability to access large amounts of data 
on line, quickly and reliably” 

Terry Baptiste, Computerland, 

Lafayette, Ca. 


■ "Service and support is great, which 
is an unusual experience. Emerald’s 
software for backup and restore is 
invaluable. Can’t put a price on it. 
Productivity and efficiency has 
increased at least 50%!’’ 

Bruce Kittinger, Pinon Systems, 

Ft. Collins, Co. 


■ Runs like a champ with 3-Com 
Ethernet." 

Alvaro Ramirez, Micro Age, Miami, FI. 


■ “... high capacity and flexibility. At 
last, a tape back up we can count on. 
And the price is right!” 

John Acres, EDT, Las Vegas, Nv. 


■ “The speed at which you can back 
up is very impressive." 

Jim McEwen, Mercy Hospital, 

Portland, Me. 


■ "When Emerald says your unit will 
be there on Thursday, it’s there on 
Thursday! Delighted we were able to 
exceed the usual 32 megabyte 
restriction.” 

Steven Mayer, Take One Company, 

New York, N. Y. 


■ "The Emerald 65 MB hard disk is 
extremely easy to install and work 
with. Emerald has a complicated 
piece of equipment made easy to 
use." 

Tom Edler, Jewish Hospital, St. Louis, Mo. 


■ “Our Emerald fixed disk installed 
quickly and easily. Emerald’s reliable 
disk and tape backup further 
enhances LIBRA’S high function 
accounting software.” 

Kenn White, Libra Programming, 

Salt Lake City, Ut. 


HARD DISK 
We’ve broken through the 32 
MByte DOS barrier! 


Now you can create up to 240 
MByte databases on one file, with 
multiple volumes per disk drive. 
You get 140 times more memory 
with a 30% increase in 
access speed! 

And that’s not all: 

Expands up to 280 MB for as little 
as $56 per megabyte. 
6 expansion slots 
Up to 24 volumes 
Drive sizes: 40,70,140 
Internal or External 
Also for PC,XT, and compatibles 
Supports all PC compatible 
networks 

Simple menu-driven installation 


TAPE BACKUP 

V cartridge 
y 2 " 9 track 
60 Megabytes 
No lost data from tape run out 
Backup and Restore Utility (BRU™) 
software included 
LAN Compatible* 


*FREE APPLICATION GUIDE: 

“IBM LAN Installation and 
Implementation.” 


Call (619) 270-1994, 
or write to 


Emerald ™ Systems 
Corporation 
Mainframe Storage for Micros 
4901 Morena Blvd, 
San Diego, 92117 


Distributed by Manchester Equipment of 
NYC, and selected Entre, MicroAge and 
Computerland stores. 
Emerald is a registered trademark of Emerald 
Systems Corporation. IBM PC/XT/AT are registered 
trademarks of IBM Corporation. BRU is a registered 
trademark of Emerald Systems Corporation. 
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3270-PC 


Applications may directly access the 
memory mapped screen refresh buffer. 
The attribute bytes found in the refresh 
buffer will correspond to the specific 
type of monitor attached (the attribute 
bytes for color and monochrome are 
interpreted differently). 

The PC color display adapter has a 
screen buffer that may be hardware 
scrolled (via the 6845 start address reg¬ 
ister) and may contain up to four 
screens worth of data; the 3270-PC dis¬ 
play buffer is large enough only for a 
single screen of information. Applica¬ 
tions, therefore, may address only page 
0 of the color display buffer address 
space because this is the only valid 
page, and 6845-invoked hardware 
scrolling is not supported. 

Applications must initialize the dis¬ 
play using the BIOS interfaces provided. 
Special functions have been provided in 
the BIOS INT XT O’ function call to sup¬ 
port the capabilities of the 5272 display. 

The 40-by-25 character mode is not 
supported in text mode on the 3270-PC. 
A BIOS call for this mode of operation 
will cause the display to enter the 80- 
by-25 character mode. 

The 6845 display controller is emu¬ 
lated on the 3270-PC, but not all of the 
6845 registers are supported. The only 
registers that should be accessed are 
the cursor address registers and the 
cursor start and end registers. 

The only cursor sizes that are sup¬ 
ported for the display are no cursor, 
the bar cursor, and the block cursor. 

The preferred way to make the primary 
cursor disappear is to set the Cursor 
Start Register to a value greater than the 
Cursor End Register. The three alternate 
cursors (blinking line, blinking block, 
and block) cannot be made invisible. 
Split cursors or other exotic cursor 
forms are not supported. 

A 3270-PC window always follows 
and keeps the hardware cursor within 
its viewable area. This feature of the 
3270-PC Control Program is referred to 
as auto-windowing. If a particular appli¬ 
cation does not use the hardware cur¬ 
sor, the section of the presentation 
space with which the user is interacting 
may disappear. This potential problem 
can be avoided by forcing the hardware 
cursor to follow the active portion of 
the window. Applications that use a log¬ 
ical cursor instead of the hardware cur¬ 
sor and that require the 3270-PC auto¬ 
windowing feature must keep the hard¬ 
ware cursor updated and in synchroni¬ 
zation with the logical cursor (although 
the hardware cursor does not need to 
be displayed on the screen). 

There is no DMA (Direct Memory 
Access) allowed to or from the display 


A 

impplications that assume 
graphics support because a 
color monitor is present 
must be changed to make an 
additional check for the 
3270-PC graphics feature. 

refresh buffer when in text mode. Basi¬ 
cally, this means that the refresh buffer 
cannot be the source or the target of a 
file I/O request. Block moves continue 
to work with no problem. 

On the PC, the presence of a color 
display adapter implies APA graphics 
capability. This is not so for the 3270-PC 
because a separate graphics adapter is 
required for graphics support. Applica¬ 
tions that assume graphics support be¬ 
cause a color monitor is present must 
be changed to check for the 3270-PC 
graphics feature. 

Device characteristics are different 
depending on the displays and display 



adapters that may be used with the 
3270-PC. An application may perform 
this test to determine the specific dis¬ 
play attributes of the 3270-PC. 

• Determine if the machine is a 3270- 
PC by performing the function call 
(INT X’10’) to the BIOS video routine 
that was described earlier. 

• On return from the INT XTO’ BIOS 
call, the CX and DX registers contain 
the address of a segment and the off¬ 
set, respectively, that point to a table 
defining the display hardware features 
being supported by this machine. A 
graphic representation of this table is 
depicted in figure 1. 

• By reading the MONITOR ID byte 
(CX:DX+2), the application can deter¬ 
mine which monitor type (display / 
display adapter) is currently installed. 


If the MONITOR ID byte is equal to 
X’00’, additional testing can be done 
on I/O register XT 88’ to determine 
the type of monitor installed and the 
graphics mode supported. In order to 
determine to which mode (PC-com¬ 
patible or full-screen) the adapter is 
initialized, the application may ad¬ 
dress bit 3 of I/O register XT97’. 

• If the MONITOR ID byte (CX:DX+2) 
is not equal to X’00’, then the moni¬ 
tor attributes must be determined by 
reading the FUNCTIONS 1 byte 
(CX:DX+6). These function identifiers 
indicate only that the capability exists 
in the display and not necessarily that 
the functions may be used simulta¬ 
neously. For example, bits 0 and 1 in¬ 
dicate functions that are mutually ex¬ 
clusive (for example, the support of 
monochrome and color text). The 
FUNCTIONS 2 byte (CX:DX+7) may 
be used to determine other operating 
characteristics of the machine. 

Some restrictions apply to the 
3270-PC display adapter. For instance, a 
bar cursor is not visible on a white 
background on the 3270-PC color dis¬ 
play. Therefore, it is advisable to use 
the block cursor whenever the cursor is 
positioned on a white background. An¬ 
other restriction is that, unlike the stan¬ 
dard PC, the 3270-PC does not support 
the intensity bit of the PC attribute byte. 
This means that only half of the 16 PC 
colors are available on the 3270-PC. Ap¬ 
plications that use the intense version 
of colors for specific meaning instead 
should use some other form of demar¬ 
cation, such as a different color. 

The conversion chart that is shown 
in figure 2 may be used to determine 
the color that will be obtained on the 
3270-PC when coding the character at¬ 
tribute byte. 

Graphics support on the 3270-PC 
requires an additional hardware card to 
be attached to the display adapter card. 
Direct access to the screen refresh buf¬ 
fer is allowed in graphics mode. 

The graphics buffer starts at mem¬ 
ory location X’B8000’ as in the PC; it is 
different than the hardware buffer used 
for text, requiring that the display be 
initialized to graphics mode prior to 
writing graphics data to the refresh buf¬ 
fer. When starting or changing the 
mode of operation, the display must 
first be initialized for the specific mode 
of operation (character or graphics) be¬ 
fore performing any I/O operation to 
the screen. The initialization should al¬ 
ways be done through BIOS. 

The 5272 monitor has two graphics 
modes: the PC-compatible mode, which 
works the same way as it does on a PC, 
including the separation of the odd and 
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Try a mainframe tradition 
on your microcomputer today... 


Desk Top 
Capacities 


1000 mb 
700 mb 
335 mb 
170 mb 
85 mb 



Rack Mount 
Capacities 


1000 mb 
960 mb 
480 mb 


The NMS PC 8000 Series 

• 8-inch technology-based storage 

• Access times of 15 milliseconds 


National Memory Systems provides 


Desk top storage to 700 megabytes: 

With enhanced features for 1985, the NMS PC 8000 stays ahead of any herd with compact 8-inch 
technology Winchester Disk Storage systems ... used in mainframe and minicomputer installations. 
NMS originated use of these techniques in micro applications more than 18 months ago. We set 
the standard for high-capacity, high-performance mass storage systems. 

Compatibility: 

IBM PC-AT, XT, standard PC, and all compatibles, as well as a version to run yourTexas Instruments 
PC, too! Ask about our multifunction, single slot disk tape controller. 

Ideal for networking and distributed processing: 

You gain up to 5 times the speed of 5V4-inch technology disk systems. NMS Disk Systems will not 
impose limitations on your computer. 


File-by-File Tape Back-up: 

Add our stand-alone PC.25 60 mb File-by-File and streamer V4-inch tape system, or V 2 -inch PC 9000 
Series, ANSI-IBM format compatible 9-track system, and you have the total solution. 


Laser Optical Disk: 

Be revolutionary with the 1 gigabyte NMS PC 007, a non-erasable archival system that gives you 
1000 megabytes of on-line data at 1 /20th the cost of tape media. 


Easy Upgrades: 

Mix disk capacities, disk with tape, disk with Laser Disks to meet 
your needs. One single-slot controller does it all. 

Call Us: 

All products provided by NMS are protected with our standard 
1-year warranty, and optional Nationwide field services program. 

Phone 415-443-1669 


National 

Memory 

Systems 

CORPORATION 



355 Earhart Way 
Livermore, CA 94550 
(415) 443-1669 


TWX 9103866006 
TELEX 821892NMSUD 
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3270-PC 


FIGURE ll 3270-PC Display Capabilities 



C&DX 


ASPECT 1 


OFFSET 0 


ASPECT 2 


MONITOR 

ID 


I/O REGISTER XT 88’ 


RESERVED 


5272 monitor 
5151 monitor 


RESERVED 


Full-screen and PC 
graphics modes 
supported 
Neither graphics 
mode supported ^ 


RESERVED 


FUNC¬ 
TIONS 1 


FUNC¬ 
TIONS 2 


'Only valid when monitor ID-00. 


FUNCTIONS 2 

BitO 

Reserved 

Bit 1 

GPI graphics hardware interface 
support 

Bit 2 

Reserved 

*** 

*** 

Bit 7 

Reserved 


I/O REGISTER X’19T 

Bit 3 = 1 

Full-screen mode 


initialized 

Bit 3 = 0 

PC mode initialized 1 


MONITOR ID 

00 

5151 or 5272 Display 


Monitor and Adapter 

01 

3295 Display Monitor and Adapter 

02 

Reserved 

03 

3270 PC/G Display Adapter and 


5279 Display Monitor 

04 

3270 PC/GX Display Adapter and 


5379 C01 Display Monitor 

05 

3270 PC/GX Display Adapter and 


5379 M01 Display Monitor 

06 

Reserved 

07 

Reserved 




FUNCTIONS 1 

BitO 

Monochrome PC text 1 hard¬ 


ware page 

Bit 1 

Color PC text; 1 hardware page 

Bit 2 

Color PC text; 4 hardware 


pages 

Bit 3 

PC CGA color graphics 

Bit 4 

Full-screen color graphics 720 x 


350; 2 color 

Bit 5 

Full-screen color graphics 360 x 


350; 4 color 

Bit 6 

Reserved 

Bit 7 

Reserved 


Once it is determined that the machine is a 3270-PC, additional test- may be used on the machine, and for the 5151 and 5272 displays, 

ing may be performed to determine specific display capabilities that the initialized mode. 


even lines of the display buffer; and the 
full-screen mode. 

In order to use the full-screen 
graphics mode, the application must ini¬ 
tialize that mode of operation with the 
BIOS call INT X’10\ For medium-reso¬ 
lution mode (360-by-350, four-color), 
the AL register should be set to X’3T; 
for high-resolution mode (720-by-350, 
two-color), the AL register should be set 
to X’30\ In either case, the AJH register 
should be set to 0. 

In addition, the screen buffer is 
laid out differently from the PC. In PC- 
compatible mode, each scan line is 640 


bits (80 bytes) long. The odd-numbered 
scan lines are in one memory location 
(buffer) and the even scan lines are in 
another. The 64lst bit (81st byte) in the 
odd line buffer represents the next odd 
scan line on the screen. 

Instead of the odd and even screen 
lines being in two separate blocks of 
memory, as it is in the PC, the full 
screen mode of the 3270-PC uses a sin¬ 
gle directly addressable 32KB block of 
memory for both the odd and even 
lines. The lines are arranged in order 
starting at line 0, and each line is 720 
bits (90 bytes) long. So, bit 721 (byte 


91) in the buffer is the beginning of the 
second line on the screen (line 1). 

Applications that are sensitive to 
the aspect ratio of the display must 
make adjustments for the difference be¬ 
tween the aspect ratio of the PC 5152 
color display and the aspect ratio of the 
5272 display. In medium-resolution 
mode, the 5152 has an aspect ratio of 
5:6, compared to the aspect ratio of 
35:27 for the 5272. In high-resolution 
mode, the aspect ratio of the 5152 is 
5:12 compared to the 35:54 ratio of the 
5272. This means that circles created by 
applications using the PC aspect ratios 
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BAKPAK, 

THE TAPE BACKUP YOU’VE BEEN WAITING FOR 


(FAST. 1.5 megabyte per minute. 

jT T^T^T T A TJT p Crystal controlled digital phase lock loop 
J X\£iUlADuJd! for maximum data integrity. 

f COMPACT: 

f T TTTDC ATTT 1? Su PP° rts the ibm-pc, xt, 

J V CmKDAL lllClS AT, and compatibles. 

( AFFORDABLE: 


26 megabytes for $995 


9" x 5.8" x 3.5" 



PACK A BAKPAK 


The versatile software provided with 
the BakPak allows the system to be used 
not only as an off line backup device, but 
also as an extremely efficient 26 
megabyte on line storage alternative to 
your hard disk or floppy disk systems. 


With optional host adapters, the small 

footprint and portability 
of the BakPak make it the 
ideal solution for backing 
up multiple PCs, XTs, 
and ATs. 




TECHNOLOGIES 


16129 WYANDOTTE STREET VAN NUYS, CALIFORNIA 91406 (818) 904-9780 
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FIGURE 2: Color Comparison 


COLOR PC COLOR 3270-PC COLOR 

ATTRIBUTE CODE 

R G B I 


0 

0 

0 

0 

Black 

Black 

0 

0 

1 

0 

Blue 

Blue 

0 

1 

0 

0 

Green 

Green 

0 

1 

1 

0 

Cyan 

Turquoise 

1 

0 

0 

0 

Red 

Red 

1 

0 

• 1 

0 

Magenta 

Pink 

1 

1 

0 

0 

Brown 

Yellow 

1 

1 

1 

0 

White 

White 

0 

0 

0 

1 

Gray 

Black 

0 

0 

1 

1 

Light blue 

Blue 

0 

1 

0 

1 

Light green 

Green 

0 

1 

1 

1 

Light cyan 

Turquoise 

1 

0 

0 

1 

Light red 

Red 

1 

0 

1 

1 

Light magenta 

Pink 

1 

1 

0 

1 

Yellow 

Yellow 


1111 White (high intensity) White 


This conversion chart can be used to determine the 3270-PC color that will be obtained 
from the PC attribute codes. Only 8 of the 16 PC colors are available on the 3270-PC. 


FIGURE 3: Maximum Disable Time 


3270 PC CONTROL PROGRAM ENVIRONMENT 


HOST ACTIVITY OPERATOR ACTIVITY 


None 

Sizing window 

PC APPLICATION ENVIRONMENT 


ASYNCH BAUD RATE 

MAXIMUM DISABLE TIME 

300 

25 milliseconds 

1200 

3 milliseconds 

9600 

500 microseconds 


Even without host activity, the maximum disable time varies inversely with the duty 
cycle (interrupt rate) of the asynch adapter (the device being serviced here). 


will appear as ellipses elongated in the 
horizontal direction when presented on 
the 5272 display. 

The application may also dynami¬ 
cally determine the aspect ratio of the 
display and, thereby, determine if the 
screen is in medium- or high-resolution 
I mode (see figure 1). The fields ASPECT 


1 and ASPECT 2 identify the aspect ratio 
of the current graphics mode. 

The application may use bits 0-2 of 
I/O register X’3D9’ to select the back¬ 
ground color in medium-resolution 
graphics mode. These same bits, how¬ 
ever, may also be used in high-resolu- 
tion graphics mode to determine the 


foreground color (the background 
color in this mode is always black). 

The mode register X’3D8’ on the 
PC is an output-only (write-only) regis¬ 
ter. The mode register of the 3270-PC 
may be both read and written. It is rec¬ 
ommended that alterations to the mode 
register (as well as to any other bit-sen¬ 
sitive registers) be done by ANDing or 
ORing in the appropriate bit values. 

Some PC applications modify the 
mode register directly without going 
through BIOS. When this is done the 
screen is not cleared, since the screen 
clearing function is done by BIOS. 

When the ^270-PC mode register is 
changed directly in graphics mode, the 
display refresh buffer will automatically 
be cleared by the 3270-PC microcode. 
This will cause the loss of all graphics 
data on the screen. Applications that are 
dependent on having the data remain 
on the screen while changing the mode 
register will have to be modified to re¬ 
write the entire screen whenever the 
mode register is modified. 

When in full-screen graphics mode, 
there is no BIOS character generator 
support. If characters are required in 
this mode, the application itself must 
provide the capability. 

INTERRUPT PROCESSING 

PC applications control interrupt usage 
(their ability to be interrupted at any 
point of execution) by enabling and dis¬ 
abling the 8088 processor and by send¬ 
ing instructions to the 8259 interrupt 
controller. The following guidelines 
assume an understanding of the 8259 
interrupt controller and the use of PC 
interrupts in general. 

The application must not attempt 
to reprogram, or otherwise alter, the 
8259 interrupt controller. The 3270-PC 
reprograms the 8259 and is incompat¬ 
ible with other software that performs a 
similar function. Applications may en¬ 
able or disable specific interrupt levels 
using the Interrupt Mask Register (IMR). 
Applications enabling and disabling spe¬ 
cific levels should not store constants 
into the IMR since this will interfere 
with execution of the 3270-PC Control 
Program. Instead, the application should 
affect specific levels by ORing in and 
ANDing out data. This method will 
leave all the other levels of the IMR un¬ 
affected and thereby not interfere with 
the 3270-PC Control Program. 

Applications programs must not 
use the cassette software interrupt be¬ 
cause the 3270-PC puts this to special 
use. Additionally, applications depen¬ 
dent on NMI (nonmaskable interrupt) 
and printer interupts should be well 
tested in the 3270-PC environment. 
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/ n what is unquestionably one of 
the most dramatic breakthroughs in 
the entire field of Artificial Intelligence 
(AI), a new modular version of the logic 
based programming language Prolog is 
now available exclusively through 
Logicware. 

A refined, programmer-friendly version of 
Prolog — the computer language selected 
as the basis for the Japanese Fifth 
Generation Computer System Project — 
MPROLOG has a wide and powerful 
range of business, industrial and research 
applications. 

With MPROLOG you can: 

• protect the corporate investment in 
expertise 

• create efficient expert systems, 

• shorten programming development 
times 

• provide transportability of applications 

Why MPROLOG Was 
Developed 

It has long been a dream of system 
developers to create a programming 
language which could be used to describe 
a problem without having to program 
explicit steps towards a solution. 

A program whose execution corresponds 
to a controlled deduction through facts, 
relationships and rules. 

A program that wrill enable computers to 
learn, associate, draw conclusions and 
make decisions. 

MPROLOG is that program language, 
the language of artificial intelligence. 


When MPROLOG Can Be Used 

MPROLOG can be used for: 

• Expert Systems 

• Deductive Databases 

• Natural language understanding 

• Computer-aided learning 

• Fault diagnosis and repair 

• Visual perception and guidance 

• Intelligent Assistants 

• Many areas of Artificial Intelligence 

“Day-to-day use of MPROLOG... 
by programmers working with 
specialists... over the past eight years 
has produced some 30 applications 
spanning everything from 
architecture to pharmaceutical 
research. ” 

The Financial Times, London (U.K.) 

November 13, 1983 


MPROLOG Offers Seven Key 
Features 

1. High performance with efficient use 
of resources 

2. Hardware and operating system 
independence 

3. Modular design capability; allows 
subsets of the problem to be specified 
and tested, offering substantial 
increases in productivity 

4. Program development environment 
— Interactive Program Editor 


— On-line “help” 

— Concurrent editing and error 
correction 
— Program Trace 
— User-defined error handling 
— Efficient garbage collection 
— Over 250 built-in predicates 

5 . Interfaces to procedural languages and 
database managers 

6. On-going support and enhancements 

7. Comprehensive documentation and 
education 

MPROLOG Works In A Flexible 
Operating Environment 

The MPROLOG system is available on IBM 
mainframe computers under VM/CMS and 
MVS/TSO and Digital Equipment’s 
VAX/VMS and VAX UNIX. Versions for 
the “super-micros” based on the M68000 
CPU and the IBM PC-XT and AT are 
currently available with additional versions 
scheduled for release later this year. 

To find out more about MPROLOG and 

Logicware call 1-617-547-2393 
(In Canada 1-416-665-0022) 
or write 

Logicware Inc., 1000 Finch Avenue W., 

Ste. 600, Downsview, Ontario Canada 
M3J 2V5 

LOGICWARE 

Boston • Toronto • Los Angeles 
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3270-PC 

These interrupts are trapped and ser¬ 
viced by the 3270-PC Control Program. 

The 3270-PC uses the interrupt vec¬ 
tors X’50’ to X’57’ and these vectors 
must not be alterted by any application 
running in the 3270-PC environment. 

All interrupts belonging to a PC applica¬ 
tion are rerouted to the appropriate PC 
interrupt levels. Applications that take 
over interrupt vectors must ascertain 
that any vector replaced ultimately must 
be invoked in a transparent manner. 

Interrupts normally serviced at a 
specific hardware level may drop to 
level 7 if the interrupt is not serviced in 
time. This may occur in the PC; how¬ 
ever, the timing considerations of the 
3270-PC hardware may cause more fre¬ 
quent occurrences. This is important to 
know for applications that are sensitive 
to fielding all hardware interrupts at the 
8259. Specific note should be taken for 
applications servicing a piece of hard¬ 
ware that does not interrupt repetitive¬ 
ly, as loss of an interrupt may cause the 
device to be disabled, requiring a re-IPL 
of the system to recover. 

Applications that take over timer 
interrupts are responsible for driving 
the timer interrupt vectors at the appro¬ 
priate timing ratios. If the timer is taken 
over from another function that expects 
timer intervals of a specified length, it is 
the responsibility of the application tak¬ 
ing over the timer to make certain that 
the timer events expected by other 
functions are not corrupted. 

Whenever a PC application uses in¬ 
terrupts on the 3270-PC, it is competing 
with the 3270-PC Control Program for 
the CPC resources of the 8088 proces¬ 
sor and for control of the system. If it 
does this without consideration for the 
control program’s requirements, it may 
cause the control program to fail. 

A program always gains control 
from a hardware or software interrupt 
in a disabled state. While the system is 
disabled, almost no other interrupt can 
take effect. It is obvious that if two pro¬ 
grams are contending for the CPU re¬ 
sources of the system and one of these 
programs does not allow interrupts to 
occur, then the other program will 
never receive control in order to ser¬ 
vice its timing-dependent events. If this 
state were to continue for a very long 
period of time, the program not receiv¬ 
ing control would most likely fail. 

The amount of time that a PC ap¬ 
plication can run in disabled mode is 
dependent on a complex set of factors, 
including the transaction rate of the 
host applications and the interrupt rate 
of the device the PC application is ser¬ 
vicing. In general, the design philoso¬ 
phy of any interrupt-driven application 


should be to keep the path length of 
the interrupt handler portion of the ap¬ 
plication as short as possible. 

The following points are an at¬ 
tempt to give the applications developer 
a framework in which to design the ap¬ 
plication; however, the numbers stated 
below should be taken as maximum 
guidelines only. 

Applications that gain control via a 
software interrupt must, within 25 milli¬ 
seconds, enable all processor interrupts 
with an STI instruction, since a software 
interrupt masks all processor interrupts 
except for NMIs. Failure to enable inter¬ 
rupts within this time frame may cause 
a loss of interrupts and failure of the 
3270-PC Control Program. 

Interrupts that normally 
are serviced at a specific 
hardware level may drop 
down to level 7 if the inter¬ 
rupt is not serviced in time. 

Applications that gain control via 
hardware interrupts must enable the 
8259 interrupt controller (with an EOI 
instruction), re-enable interrupts (with 
an STI instruction), and return (with an 
IRET instruction) within 25 milliseconds 
maximum. Every attempt should be 
made to enable interrupts immediately 
upon receiving control or as soon as 
possible after servicing the device. 

Of course, as the PC interrupt rate 
approaches or even exceeds once every 
25 milliseconds, the path length of the 
interrupt handler in disabled mode will 
have to become significantly shorter 
than the 25-millisecond guideline. Like¬ 
wise, as the host communications load 
increases, the allowable interrupt han¬ 
dler path length must decrease. 

An example of how the maximum 
disable time must vary with respect to 
other factors is illustrated in figure 3, in 
which an asynch adapter is used as the 
device being serviced. It can be seen 
easily that, even without host activity, 
the maximum disable time varies in¬ 
versely with the duty cycle (interrupt 
rate) of the asynch adapter. 

A timing-sensitive application is 
one that must be active at a specific 
time in order to perform some func¬ 
tion, such as servicing a specific event. 
Applications of this type (for example, 
dealing with devices that are highly tim¬ 
ing-dependent, such as asynchronous 
communications adapters) require spe¬ 


cial consideration when executing in 
the 3270-PC environment. This is be¬ 
cause the 3270-PC Control Program nor¬ 
mally has (and expects to have) priority 
over the PC application. Whenever nec¬ 
essary, the control program will take 
control away from the PC application in 
order to service hardware actions im¬ 
portant to the 3270-PC functions, such 
as hardware interrupts from the key¬ 
board or the 3270 communications 
adapter. 

When executing on a PC, an appli¬ 
cation can assume that it can use 100 
percent of the 8088 processor and that 
it has total control of the system. This is 
not true When executing on the 3270- 
PC, since a certain amount of the total 
capacity of the 8088 is required to exe¬ 
cute the 3270-PC Control Program. 

Under certain conditions—when 
3270 host interactive session activity is 
high, for example—a PC application 
running in the background and polling 
the device it is servicing, may not be 
given control often enough to service 
an event on which it is dependent. This 
may cause the application to fail or pro¬ 
duce erroneous results. It is particularly 
true of a program that assumes it is the 
only function running in the machine 
and attempts to service each device 
event completely as it is received. 

The applications designer who is 
developing (or modifying) an applica¬ 
tion of this type to execute on the 3270- 
PC must take this operating environ¬ 
ment into account. The concern, simply 
stated, is that when executing in con¬ 
junction with the 3270-PC Control Pro¬ 
gram, PC applications execution may be 
preempted at any time by a 3270 ses¬ 
sion interrupt. The time required to 
service that, and possibly subsequent in¬ 
terrupts, may be of such duration that 
control is not returned to the PC appli¬ 
cations program until events are over¬ 
run at an I/O port it is servicing. 

In order to reduce the possibility 
of overrun at the I/O port when servic¬ 
ing timing-sensitive devices, the applica¬ 
tion must be triggered when an impor¬ 
tant event occurs and take control from 
the 3270-PC Control Program. It must 
not just wait for the control program to 
give it control when 3270-PC session ac¬ 
tivity has finished. Timing-dependent 
applications, therefore, should use in¬ 
terrupts of some form (timer, asynch 
adapter) to drive the handling of data 
received from the device. Programs that 
are designed without an interrupt as a 
driving mechanism may operate and 
test out fine under normal 3270-PC 
operating conditions. Users should be 
watchful, however, for errors occurring 
under heavy load conditions. 
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This design minimizes data loss by using an intermediate buffer between the I/O port and 
the applications program to hold incoming data until they can be processed. 


Driving an application using inter¬ 
rupts, so that control may be taken 
from the 3270-PC Control Program 
when necessary, may be done by adher¬ 
ing to the following procedure. If, how¬ 
ever, the procedure is not adhered to 
precisely, other system-related prob¬ 
lems may occur: 

• The application’s interface to the de¬ 
vice being serviced should be trig¬ 
gered (driven) by an interrupt. 

• The application should service the 
I/O port as quickly as possible with 
interrupts disabled. Under any cir¬ 
cumstance, the maximum time al¬ 
lowed for this processing is 23 milli¬ 
seconds including the EOI, STI, and 
IRET instructions. A number of factors 
(including host activity, operator in¬ 
teraction with the system and device 
duty cycle) can greatly reduce this 
maximum time. There will be cases 
in which the maximum allowable dis¬ 
able time will not be sufficient to pro¬ 
cess the data completely. In most 
cases, however, the maximum disable 
time is sufficient to queue the data 
for later processing in the normal 
background environment. 

For applications that cannot pro¬ 
cess the input data in the maximum al¬ 
lowable period prior to enabling inter¬ 
rupts, the possibility of data loss can be 
minimized by incorporating a data buf¬ 
fer between the servicing of the I/O 
port and the processing of the data re¬ 
ceived. The application could be de¬ 
signed in two parts: a device interface 
portion and a data processing portion. 

The application’s device interface 
portion should be driven by the appro¬ 
priate interrupt and its function should 


be limited to receiving the data from 
the I/O port, queueing the data to an 
input queue to be serviced by the back¬ 
ground processing routine, enabling in¬ 
terrupts (EOI and STI), and returning to 
the system (IRET). 

The data processing, or back¬ 
ground, portion of the application 
should handle the normal processing of 
the data. This portion should be de¬ 
signed to acquire the input data from 
the intermediate buffer rather than di¬ 
rectly from the I/O port. Since this por¬ 
tion will be given control whenever sys¬ 
tem functions of higher priority are not 
executing, there are fewer timing con¬ 
straints on the processing of data. See 
figure 4 for a diagram of this design. 

While this design prevents data loss 
at the I/O port, it cannot guarantee total 
freedom from data loss in the entire 
processing cycle because the interme¬ 
diate data buffer itself may be overrun. 
This design, however, does minimize 
the possibility of data loss by having the 
intermediate buffer between the I/O 
port and the program that processes the 
data. As such, it is far superior to a de¬ 
sign that attempts to process the data 
from the I/O port directly when exten¬ 
sive processing (more than 25 ms) must 
be performed for each event. 

Timing-sensitive applications 
should be thoroughly tested in their in¬ 
tended environment. All such applica¬ 
tions, if intended to execute in parallel 
with host activity on a 3270 session, 
should be tested in an environment 
with at least the maximum number of 
sessions and with transaction rates that 
approximate the maximum that will be 
encountered in the environment. Appli¬ 


cations that may execute properly in pa¬ 
rallel with 3270 session activity of low 
or moderate transaction rates, may not 
function at higher transaction rates. 

Of course, if the PC application is 
not intended to run concurrently with 
the 3270-PC Control Program in a heavy 
host load environment, an interrupt- 
driven design for the application may 
not be necessary. This decision should 
be based on empirical data obtained 
from stringent testing performed in the 
application’s intended environment. 

The importance of adequate testing 
for 3270-PC applications cannot be 
overemphasized. This testing should 
take into account the environment in 
which the application will run. Users of 
the 3270-PC will expect to run their PC 
applications concurrently with host ap¬ 
plications. It is not satisfactory, there¬ 
fore, merely to test the application with 
the 3270-PC Control Program in mem¬ 
ory. The application must be tested in 
an environment in which concurrent 
host application activity is occurring. 

The range of possible environments is 
very large and must be left to the appli¬ 
cations developer to determine. If the 
environment cannot be adequately esti¬ 
mated, the developer would be wise to 
test his application in the most stringent 
environment possible, perhaps defining 
for his application the maximum host 
environment that will also allow ade¬ 
quate execution of the PC application. 

Any host communications prob¬ 
lems will be due, most likely, to timing 
problems caused by a failure to adhere 
to the interrupt-processing guidelines. 
The applications developer should be 
aware that timing problems may not ap¬ 
pear under all load conditions. 

Experience has shown that many 
PC applications execute correctly on the 
3270-PC without any modification. For 
most applications that do require modi¬ 
fication, the changes are minor, and are 
usually due to one of the differences 
between the PC and the 3270-PC. 

Programmers who are developing 
applications specifically for the 3270-PC 
will find that most PC coding practices 
and techniques will still be useful, as 
long as they are tempered with the 
guidelines presented here. 1""—I 


Armen Harian is an advisory programmer 
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bler Language Programming: The IBM PC. He 
has a master's degree in computer science 
from the Polytechnic Institute of New York. 
The authors acknowledge the technical sup¬ 
port provided by Tibor Panto and Dean 
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YOU 

DON’T HAVE 
TO CHOOSE 
BETWEEN 
MEGABYTES 

AND 

MEGABUCKS 

ANYMORE! 




25 Megabyte Cartridge Streaming Tape 
System for the IBM-PC and IBM-XT 

$995 



Add-in Winchester Disk System for the 
IBM-PC. 10 to 40 Megabyte Capacity 
Starting from $795 



10 to 32 Megabyte Winchester System for 
the IBM-PC. The Q-500 Supports 
Additional Add-on Winchesters to 32 
Megabytes and Add-on 25 Megabyte 
Streaming Tape. Prices from $1,295 




BETTER FOR LESS. 




8 Port Expansion Chassis and Winchester 
Disk System for the IBM-PC. Winchester 
Capacities from 10 to 150 Megabytes with 
Optional 25 Megabyte Cartridge 
Streaming Tape or 5 or 10 Megabyte 
Removable Winchesters. Prices starting 
from $1,695 


Multifunction Board with Serial and 
Parallel Port, Real Time Clock/Calendar, 
and up to 384K Parity Checked Memory 
(Equivalent to the AST Six Pak) 
Multicard + with 64K $195 


10 to 40 Megabyte External Winchester 
System for the IBM-PC. Prices starting 
from $1,095 
































10 to 32 Megabyte External Winchester 
System for the IBM-XT. Prices starting 
from $1,095 



5!4" and 8" Floppy Disk Controller for the 
IBM-PC and XT $125 


32 Megabyte Half Height Add-in 
Winchester for the IBM-AT $1,395 


. . DOING THINGS 


How do we do it? We cut out the 
middleman without cutting out the 
support. Quentins’s factory staff of 
design engineers, manufacturing 
engineers, and product support 
technicians are available daily from 8:00 
a.m. until 5:00 p.m. to answer your 


questions and to provide technical 
assistance for our full line of products. 

All Quentin products are warrantied 
for 90 days with optional one and two 
year extended warranty programs 
available. 

Visa and Mastercard accepted. 


1 - 800 - 555-1212 

(ask for our new toll free number) 
or call 818-707-0711 


QUSNriN 

5308 Canwood 
Agoura Hills, Calif. 91301 



10 MB to 32 MB Winchester System with 
Internal 25 MB Streamer Tape System. 
Available for Both the IBM-PC and the 
IBM-XT. Prices starting at $1,895 



Serial Port, Parallel Port, and Real Time 
Clock/Calendar on Short Slot Card for 
the IBM-PC, XT, and AT $95 



25 Megabyte Cartridge Streaming Tape 
Backup System for the IBM-AT $1,195 
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Enhancement 

by JRAM-2 

Tall Tree Systems' multifunction board, 
with its outstanding companion software, 
improves the PCs power and functionality. 


H aving staked my professional 
reputation with my wife on 
something I believed to be 
true—that the performance and versatil¬ 
ity of the IBM PC would make it an es¬ 
sential addition to our “household of 
the eighties”—I was eventually forced 
to admit that the PC’s power is not lim¬ 
itless, nor is the machine as versatile as 
I, at one time, had hoped. 

Two solutions come to mind. I 
could, of course, say that it is simply 
time to move on to the sleek, shiny, 
new PC/AT, the power and versatility of 
which is impressive (it is unlikely, how¬ 
ever, that I could sell essential again). 
The other, more attractive, option could 
restore my professional reputation in 
the eyes of my spouse. 

This option involves the addition of 
a product that truly enhances the PC’s 
functionality and power, and at a rea¬ 
sonable price. It is possible that an ex¬ 
perience like mine was the motivation 
for the development of a hardware/soft¬ 
ware package created by Tall Tree Sys¬ 
tems. The package consists of a hard¬ 
ware board, JRAM-2, and several soft¬ 
ware programs, JETDRIVE, JET, and 
JSPOOL, that enhance the PC’s function¬ 
ality and improve its performance. 

An introduction to the package be¬ 
gins with JRAM-2, a memory and multi¬ 
function board. JRAM-2 can be pur¬ 
chased with memory and any of the fol¬ 
lowing options: clock/calendar, serial 
port, parallel port, and diskette control¬ 


DONAWALT 


ler. The board has a memory capacity 
of up to 512KB when populated with 
64KB chips, and 2MB when populated 
with 256KB chips. One JRAM-2 board 
can have any combination of 256KB and 
64KB banks installed. 

The software, however, is the real 
power in this package. JETDRIVE, JET, 
and JSPOOL provide RAM disk, copy, 
and print spool capabilities that are in 
some ways faster and more versatile 
than the comparable software provided 
with MS-DOS. Table 1 gives the list 
prices for hardware and software. Hard¬ 
ware can be bought in several combina¬ 
tions; software can be purchased sepa¬ 
rately, even without a JRAM-2 board. 

JRAM-2 is immediately distin¬ 
guished from competitive memory 
boards by a unique design that supports 
both 64KB and 256KB banks of memo¬ 
ry. It allows the use of less-expensive 
64KB memory chips now, with the abili¬ 
ty to switch to 256KB chips in the fu¬ 
ture when they become a more eco¬ 
nomical buy. 

The JRAM-2 technology provides 
the PC with abundant memory capacity. 
Eight fully populated JRAM-2 boards can 
be installed in a single PC if an expan¬ 
sion chassis is used, providing a RAM 
disk of 16MB (using 256KB chips). Even 
if just one JRAM-2 board is used, the 
maximum 2MB capacity is superior to 
most memory boards. 

The JRAM-2 board enables a large 
amount of memory to share the 1MB 







address space in the IBM PC. This ad¬ 
dress space is organized into 16 
“pages” of 64KB. Only 640KB is allo¬ 
cated to system memory; the remaining 
address space is reserved for display 
memory and ROM functions, such as 
BIOS, BASIC, and the Fixed-disk Ad¬ 
apter logic. 

Software modification of a bank se¬ 
lect register on the JRAM-2 board maps 
a 64KB bank of JRAM memory to a page 
of IBM PC memory. The JRAM software 
uses this addressing flexibility in three 
ways. First, banks of JRAM memory can 
be assigned addresses lower than 
640KB and used for system memory ex¬ 
pansion. Second, the normal system 
memory can be increased to 704KB by 
assigning a bank of JRAM memory to 
page 10. (System memory cannot ex¬ 
ceed 704KB, because page 11 is used 
for display memory.) Third, multiple 
banks of JRAM memory can be accessed 
one at a time through a single page of 
PC memory when used as a RAM disk. 

The bank select register consists of 
16 locations that map each page to a 
memory bank on the JRAM-2 board. An 
invalid mapping code is used to prevent 
the assignment of a given page to a 
JRAM bank. Multiple banks of JRAM 
memory, each on a different JRAM-2 
board, can be configured so that they 
respond to the same page address. Al¬ 
though reading from this page pro¬ 
duces unpredictable results, writing to 
the page writes the same data to multi- 
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JRAM-2 

pie JRAM memory banks simultaneous¬ 
ly, a feature that holds potential for spe¬ 
cial applications. 

Installation of the JRAM-2 board is 
easy, due, in part, to the concise docu¬ 
mentation. The manual covers installa¬ 
tion procedures, options, related techni¬ 
cal topics, and a glossary of computer 
terms (found in all Tall Tree documen¬ 
tation). The documentation includes 
clear, informative technical write-ups on 
special cabling and serial hookups. 

The absence of hardware switches, 
which must be manipulated to ensure 
memory is correctly addressed, contrib¬ 
utes to the ease of installation. Switches 
are used only to address multiple JRAM- 
2 boards in a system. The switches on 
every JRAM-2 board come properly set 
for single-board configuration. 

As an added note, the JRAM-2 
board also operated properly on a 
PC/XT that was loaded with third-party 
products, including another vendor’s 
multifunction board, with only one mi¬ 
nor difficulty. The JRAM-2 board works 
well, indeed, but its companion soft¬ 
ware makes all the difference. 

JETDRIVE is the RAM disk software 
that reserves a part of memory to simu¬ 
late a disk drive and performs all driver 
functions required by MS-DOS. The use 
of RAM disks is different from that of 
traditional disk drives in three ways, 
two of which are advantageous, one of 
which is not. 

The first advantage of a RAM disk is 
speed. A RAM disk is much faster than a 
floppy disk or even a fixed disk, as the 
benchmarking tests indicate. Any appli¬ 
cation that is disk I/O-intensive will run 
much faster if all the files it uses are 
transferred to the RAM disk first. 

The second advantage of a RAM 
disk is capacity. Using eight JRAM-2 
boards provides the potential for up to 
16MB of memory available on a RAM 
disk: a higher capacity than the PC/XT 
fixed disk. And, although most users 
will not need all this capacity, a reason¬ 
able investment in memory permits the 
configuration of a 360KB RAM disk. 

One caveat: the time required to 
perform RAM disk memory diagnostics 
can be lengthy. The Tall Tree memory 
diagnostic is faster than the IBM ver¬ 
sion, yet a test of 16MB of RAM disk 
adds six minutes to power-on time. 

The one major disadvantage of a 
RAM disk is its potential to lose all 
saved information through a loss of 
power or an inadvertent reboot. Using 
the RAM disk requires some strict pro¬ 
cedures: power-on the PC, copy all files 
to the RAM disk, do the work, copy all 
files to the hard disk, then power-off 
the PC. Better yet, copy to the RAM disk 
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1 TABLE 1: Price List 1 

PRICE 

ITEM AND DESCRIPTION 



$219 

JRAM-2 board with JETDRIVE, JSPOOL, and JET 



(with no memory installed) 



80 

Clock function for JRAM-2 



180 

Serial port, parallel port, and clock for JRAM-2 


180 

Two serial ports and clock for JRAM-2 


130 

Two serial ports for JRAM-2 



190 

Diskette controller for JRAM-2 



60 

JETDRIVE software (purchased separately) 


60 

JSPOOL software (purchased separately) 


60 

JET software (purchased separately) 



Tall Tree Systems offers a variety of options for the JRAM-2 board. 

| TABLE 2: 

RAM Disk Performance 




JETDRIVE FIXED 

FLOPPY 

DOS 3.0 


RAM DISK DISK 

DISK 

VDISK 

TEST 

(128KB) (10MB) 

(360KB) 

(128KB) 

SEQUENTIAL READ (SECTORS) 



1 sector 

.003 .022 

.203 

.003 

8 sector 

.011 .071 

.357 

.014 

16 sector 

.022 .126 

.536 

.019 

24 sector 

.033 .184 

.673 

.019 

RANDOM READS— 1 SECTOR (WIDTH SEEKS) 



.10 

.001 .070 

.110 

.003 

.33 

.003 .111 

.212 

.003 

.50 

.003 .144 

.236 

.003 

.90 

.003 .214 

.310 

.003 

RANDOM READS— 8 SECTORS (WIDTH SEEKS) 



.10 

.011 .118 

.291 

.014 

.33 

•Oil .159 

.393 

.011 

.50 

.014 .190 

.409 

.011 

.90 

.014 .264 

.492 

.008 

Both RAM disks perform with similar speed and outdistance disk storage media. 



only those files that will not be 
changed, such as program files. 

This problem is minimized with 
JETDRIVE. The RAM disk software inter¬ 
cepts the Ctrl-Alt-Del key combination, 
providing instead three alternative re¬ 
boot functions: Ctrl-Alt-Del preserves 
the RAM disk through a “warm” reboot, 
Ctrl-Alt-K does a “cold” reboot that 
readies the RAM disk and powers-up 
the PC (including running the memory 
diagnostic), and Ctrl-Alt-minus-sign per¬ 
forms exactly as the standard Ctrl-Alt- 
Del combination does. 

Several other features are included 
with JETDRIVE that enhance the use of 
the RAM disk. The first is a command 
that can be entered in CONFIG.SYS that 
permits memory to be divided in any 
combination between MS-DOS memory 


and a RAM disk. MS-DOS memory can 
also be defined up to 704KB, 64KB 
more than the PC standard. 

Flexible memory resizing can be 
done at any time other than reboot, 
through use of the MAKEDOS com¬ 
mand. The sizes of MS-DOS memory 
and the RAM disk can be freely modi¬ 
fied, but making memory larger at the 
expense of the RAM disk may corrupt 
files already on the RAM disk. 

A final, noteworthy JETDRIVE func¬ 
tion is an ability to intercept parity and 
divide-by-zero errors. Normal MS-DOS 
processing of these errors causes the 
PC to hang until a reboot is done. JET¬ 
DRIVE provides a prompt with direc¬ 
tions to ignore, warm-start, or cold-start 
as a result of the error. Ignoring the er¬ 
ror permits saving any work in progress 
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Programmer’s Connection is proud to announce toll-free 
telephone service from Canada. We invite programmers in 
Canada to call 1-800-225-1166 and become acquainted with 
our service. Calling Programmer’s Connection means talking 
with someone who understands your needs and is willing to 
take the time to help. And now, no matter where you are in 
Canada, Programmer’s Connection is as close as the nearest 
phone. 

Discover the advantages of buying from Programmer’s Connection: 

1. We offer the latest version of a product. 

2. Most popular products are in stock ready to be shipped. 

3. Receive same manufacturer’s support as if buying direct. 

4. Experienced professional programmers are on staff. 

5. Choose from a large selection of the best software products available. 

6. Knowledgeable and courteous sales staff. 

7. Significant discounts off of retail prices. 

8. No extra charge on prepaid orders, including major credit cards. 

9. Reasonable charges for shipping and handling. 

10. Toll free service from Canada and the Continental U.S. 



Programmer’s Development Tools: 


C LANGUAGE: 


DeSmet C Compiler with Debugger. 159 145 

Lattice C Compiler from Lifeboat. 500 299 

Mac C by Consulair C for Macintosh. 295 259 

Mark Williams C Compiler w/Source 

Debugger . 500 449 

Xenix Development System by SCO. 1350 1099 


C.l. C-86 Compiler and DWB Profiler 

Purchase the C-86 compiler at our regular low price 
of $309 and buy the original Profiler by DWB 
Associates for only $5 (a $125 value). 


OTHER LANGUAGES: 


8088 Assembler w/Z-80 Translator-2500 AD 100 89 

APL*Plus/PC by STSC. 595 499 

Golden Common LISP by Gold Hill. 495 439 

Macro Assembler by Microsoft . New Release 150 119 

Modula-2/86 by Logitech. 495 439 

Professional BASIC by Morgan Computing . 95 89 


PASCAL Starter Kit 

An economical way to get started in PASCAL 
programming. Package includes Turbo Pascal, 
Turbo Toolbox, and Screen Sculptor for only $189! 


wiimiii-a 

Asynch Comm Library by Greenleaf. 160 124 

C Power Paks from Software Horizons.CALL CALL 

C Utility Library by Essential Software. 149 119 

dBC dBase/C Interface by Lattice. 250 219 

DOS LINK Support for DeSmet C . 35 35 

English-to-C/C-to-English by Catalytix. 100 100 

ES/P for C by Bellesoft. 349 319 

Graphic by Scientific Endeavors. 195 169 

Greenleaf C Functions Library. 175 129 

Halo Graphics by Media Cybernetics. 200 125 

PANEL Screen Editor by Roundhill. 295 234 

Run/C Interpreter by Age of Reason. 150 129 

Safe C Standalone Interpreter by Catalytix . CALL CALL 

Safe C Dynamic Profiler by Catalytix. 150 150 

Safe C Runtime Analyzer by Catalytix. 400 400 

Windows For C by Creative Solutions. 195 139 


C-SPRITE Source Level Debugger for Lattice C. 
List Price $175 Our Price $159 




C-tree by Faircom 

Full featured B-Tree functions for high speed ISAM 
file management. Comes as C source code which 
can be compiled on almost any system including 
Macintosh. No royalties on generated code. 

List Price $395 Our Price $359 


OTHER PRODUCTS: 


APL2C by Decision Images Interfaces APLtoC 150 139 


Btrieve by SoftCraft. 250 199 

Dr. Halo by Media Cybernetics. 95 79 

FORTRAN Libraries by Alpha Computer 

Service .CALL CALL 

FORTRAN Scientific Subroutine Library .... 175 159 

Periscope Debugger by Data Base Decisions . 295 269 

Pfix-86 Plus by Phoenix. 395 299 

Plink-86 Overlay Linker by Phoenix. 395 299 

Pmate Macro Text Editor by Phoenix. 225 159 

Polytron Products. We Carry a Full Line CALL CALL 

Profiler by DWB Associates . . See above offer 125 99 

Screen Sculptor by Software Bottling. 125 109 

VSI-Virtual Screen Interface by Amber 

Systems . 60 54 

XTC Text Editor by Wendin. 99 89 

Xtrieve by SoftCraft. 195 169 


CODESMITH-86 Symbolic Debugger by Visual Age 
New Version 1.9 now supports In-Line Code Assembly. 
Special Price $119 


Prices are subject to change without notice. 

Call for our new Spring Catalog 

Account is charged when order is shipped. 



. _ - - In Canada: ■■ 

1 - 800 - 336 - 1166 1 -800-225-1166 



Programmer’s Connection 

136 Sunnyside Street 
Hartville, Ohio 44632 
(216) 877-3781 (In Ohio) 


“Programmers Serving Programmers” 
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JRAM-2 

before investigating the malfunction. 

The documentation for JETDRIVE is 
superior. The 54-page book comes 
punched and ready to be put in an 8- 
by-9-inch binder. Installation of the soft¬ 
ware is carefully explained, including 
the JETDRIVE drivers in CONFIG.SYS. 

In effect, JRAM-2 Is nearly identical 
in appearance to the other disk drives 
on an MS-DOS system. Directories, 
CHKDSK, COPY, DISKCOPY, BACKUP, 
CHDIR, COMP, DIR, DEL, MKDIR, RE¬ 
COVER, RENAME, RESTORE, RMDIR, 

SYS, TREE, and VOL work perfectly. 


FORMAT (disk is not DOS-compatible) 
and ASSIGN (unpredictable results oc¬ 
cur) do not work on the RAM disk. 

An automatic benchmark test, 
developed by William Hunt (“Fixed-disk 
Benchmarks,” PC Tech Journal , Novem¬ 
ber 1984, p. 64) was used to show the 
true speed difference between floppy, 
fixed (the one I used was a PC/XT 
type), and RAM disks. The results of this 
test are summarized in table 2. As ex¬ 
plained in Thomas Hoffmann’s speed 
comparison of ten fixed disks (“Ten by 
Ten,” November 1984, p. 52), the se¬ 


quential read speed varies based on ro¬ 
tational speed of a disk; the random 
read speed shows either the impact of 
rotational speed of the disk (for short 
random reads), or the combined impact 
of seek time and rotational speed (for 
longer random reads). 

The RAM disk has no seek time or 
rotational speed because it is not a me¬ 
chanical drive. The times shown in 
table 2 reflect the time taken by the 
RAM disk software driver to access data 
on the RAM disk. 

Some remarkable speed differ¬ 
ences between RAM disks, fixed disks, 
and floppy disks are evidenced. For ran¬ 
dom reads of one sector, RAM disks are 
up to 100 times faster than floppy disks 
and 70 times faster than fixed disks. For 
random reads of eight sectors, where 
maximum head travel is required on a 
mechanical disk, RAM disks are 35 times 
faster titan floppy disks and 19 times 
faster than fixed disks. 

The RAM disk can be made even 
faster than the benchmark tests showed 
by using faster memory chips on the 
JRAM-2 board. Tall Tree uses memory 
chips with 275 nanosecond (ns) access 
time, compared to IBM PC memory, 
which has an access time of 210 ns. (PC 
Jr and PC/AT use 150 ns chips.) In the 
case of RAM disk, the speed improve¬ 
ment over fixed disk is so tremendous 
that this trade-off seems to make sense, 
but the cost of memory is dropping so 
quickly that there soon may be little 
difference between the cost of 150 ns 
and 275 ns memory chips. 

The second software program pro¬ 
vided by Tall Tree is probably the most 
powerful of the three. JET combines the 
best features of COPY, DISKCOPY, and 
BACKUP and adds some features that 
are absent under MS-DOS. 

Table 3 shows a comparison of JET 
with COPY and DISKCOPY. JET resem¬ 
bles COPY more than DISKCOPY, yet 
performs additional functions such as 
copying hidden files, subdirectory 
names, and volume labels. 

JET is a powerful tool for archiving 
files. If a disk contains many files that 
are modified periodically, JET can be 
used to copy onto a disk only those 
files that have been modified since the 
last archive operation. JET can also be 
used to copy only those files that exist 
on the target diskette. 

Also provided is the capability to 
mix and match the features shown in 
table 4. For example, files can be listed 
as they are copied, and files can option¬ 
ally overwrite duplicate files on a target 
disk. JET command strings can easily 
create complex copying functions. 

These sophisticated copying functions 


Dr. Dobbs says, 

“WE HAVE 
GOOD NEWS... 

“WINDOWS FOR C can offer you a convenient, reliable means 
of implementing windows in your text handling programs 

“..video output is fast and clean... 

“. .documented in well-written and readable English... 

“. .has obviously been well thought out and very cleanly executed. 

“WINDOWS FOR C is a professionally-oriented set of 
programming tools...that we can recommend.” 

—Ian Ashdown (Dr. Dohb !s Journal, November 1984 ) 


MORE THAN A WINDOW DISPLAY SYSTEM, WINDOWS FOR C is 
a video toolkit for all screen management tasks: pop-up menus and 
help files, status line, keyboard interpreter, word wrap, auto scroll, 
highlighting, color control, overlay and restore, plus a library of over 
50 building block subroutines. 

EASY TO LEARN. EASY TO USE. Once you’ve tried WINDOWS 
FOR C, you’ll wonder how you ever managed without it. 

Full support for IBM PC/XT/AT and compatibles, plus interfaces for non-IBM 
computers; Lattice C, CI-C86, Mark Wm. C, Aztec C, Microsoft C, DeSmet C 
(PC/MSDOS). 


The Good News... 

WINDOWS FOR G 

ADVANCED SCREEN MANAGEMENT MADE EASY 

A Professional Software Tool From 

CREATIVE SOLUTIONS. 802.848-7738 

21 Elm Ave., Box T2 • Richford, VT 05476 


WINDOWS FOR C (specify compiler and version) $ 195 MasterCard & Visa Accepted 

Demo disk and manual (applies toward purchase) $30 Shipping $2.50 

VT residents add 4‘A> tax 
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TABLE 3 1 JET Versus COPY Versus DISKCOPY 


FEATURE 

JET 

COPY 

DISKCOPY 

Single File Copies 

Y 

Y 

N 

Multiple File Copies 

Y 

Y 

N 

Wildcard Use 

Y 

Y 

N 

Lists Files Transferred 

Y 

Y 

N 

Renames Files Transferred 

N 

Y 

N 

Checks For Bad Tracks—Target 

Y 

Y 

N 

Copies Single to Double Sided 

Y 

Y 

N 

Quad-Density Support 

Y 

Y* 

Y* 

Hard-Disk Support 

Y 

Y 

N 

Can Format 

N 

N 

Y 

Back up to Multiple Disks 

Y 

N 

N 

Back up since Time/Date 

Y 

N 

N 

Back up only if File Exists on Target 

Y 

N 

N 

Copy Volume and Subdirectory nameS 

Y 

N 

Y 

Selective File Erase 

Y 

N 

N 

Copy Hidden Files 

Y 

N 

Y 

Copy BOOT SECTOR 

Y 

N 

Y 

Copy Using File List 

Y 

N 

N 

Copy changed Files Only 

Y 

N 

N 


* MS-DOS 3.0 only 


JET software offers many enhancements not provided in DOS’s COPY or DISKCOPY. 


are not available with MS-DOS. 

JET supports more functions than 
DISKCOPY as well. It supports hard 
disks and RAM disks, checks target disks 
for bad tracks, and copies from single¬ 
sided to double-sided disks, features 
not found with DISKCOPY. In addition, 
DISKCOPY does not support the ability 
to back up to multiple disks (like 
BACKUP), as JET does. 

Similar to BACKUP and RESTORE, 
JET possesses the capability to copy a 
file or a set of files to and from multi¬ 
ple disks. JET can also back up hard 
disks, although it cannot back up more 
than one subdirectory per JET com¬ 
mand. Any fixed disk that is set up with 
a large number of subdirectories cannot 
be easily backed up with JET. 

JET features other advantages over 
BACKUP. The format of the files backed 
up by JET is MS-DOS, whereas files 
written by BACKUP have nonstandard 
file allocation table definitions. If back¬ 
up files are in an MS-DOS readable 
format, their use is not predicated on 
RESTOREing them to another disk 
beforehand. (However, the program 
BACK1 in the new IBM Utilities II pack¬ 
age is a simpler version of BACKUP that 
creates files in MS-DOS format.) 

One weakness with JET is that it 
does not recognize the current direc¬ 
tory; a full pathname is always required. 
If no pathname is specified, the default 
directory for a file is the root directory., 
not the current directory. This takes 
some getting used to, and the extra key¬ 


strokes on command lines can be labo¬ 
rious. Nor does JET seem to be as fast 
as Tall Tree claims. The documentation 
says that JET is much faster than COPY. 
Tests revealed that in multiple file 
copies, JET was identical in speed to 
COPY, while in a single, large-file copy 
(512KB), JET was much slower (21 sec¬ 
onds compared to COPY’S 12 seconds). 

In most cases, back-ups using JET 
will require more diskettes than PC- 
DOS’s BACKUP command. This is be¬ 
cause files from multiple subdirectories 
should not be backed up to the same 
diskette if they are to be restored to 
unique subdirectories. A back-up of a 
single subdirectory will use less diskette 
storage with JET than with BACKUP, 
which adds 128 bytes to each file. 

Despite these minor drawbacks, 

JET deserves serious consideration. The 
utility of some creative JET command 
strings to enhance the PC’s copying 
ability should not be underestimated. 

A weak link in an otherwise sound 
package, JSPOOL performed poorly un¬ 
der a fairly rigorous review, with unsta¬ 
ble program operation and weaknesses 
in its documentation. Fortunately, 
JSPOOL is included free, and therefore 
does not adversely affect my recom¬ 
mendation on the purchase of the pack¬ 
age as a whole, but I cannot recom¬ 
mend it for separate purchase. 

JSPOOL is a print spooler. Since 
the PC sends characters to the printer 
much faster than they can actually be 
printed, any print operation results in 


' NEW FEATURES > 

(Free update for our early customers!) 

• Edit & Load multiple memory 
resident files. 

• Complete 8087 assembler 
mnemonics. 

• High level 8087 support. 

Full range transcendentals 

(tan, sin, cos, arctan, 

logs and exponentials) 

Data type conversion and 
I/O formatting. 

• High level interrupt support. 
Execute Forth words from with¬ 
in machine code primitives. 

• 80186 Assembler extensions for 
Tandy 2000, etc. 

• Video/Graphics interface for 
Data General Desktop Model 10 

HS/ 

/FORTH 

• Fully Optimized & Tested for: 

IBM-PC IBM-XT IBM-JR 

COMPAQ EAGLE-PC-2 

TANDY 2000 CORONA 
LEADING EDGE 

(Identical version runs on almost all 
MSDOS compatibles!) 

• Graphics & Text 

(including windowed scrolling) 

• Music - foreground and 
background 

includes multi-tasking example 

• Includes Forth-79 and Forth-83 

• File and/or Screen interfaces 

• Segment Management Support 

• Full megabyte - programs or 
data 

• Complete Assembler 

(interactive, easy to use & learn) 

• Compare 

BYTE Sieve Benchmark jan 83 

HS/FORTH 47 sec BASIC 2000 sec 
w/AUTO-OPT 9 sec Assembler 5 sec 
other Forths (mostly 64k) 70-140 sec 
FASTEST FORTH SYSTEM 
AVAILABLE. 

TWICE AS FAST AS OTHER 
FULL MEGABYTE FORTHS! 

(TEN TIMES FASTER WHEN USING AUTO-OPT!) 
HS/FORTH, complete system only: $250. 

21 Visa Mastercard $$ 

Add $10. shipping and handling 

HARVARD 

SOFTWORKS 

PO Box 2579 
Springfield, OH 45501 

(513)390-2087 . 
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Most Program Editors 
Are Shockingly Primitive. 



Use Pmate™ once, and you’ll 
never go back to an ordinary 
text editor again. Pmate is more 
than a powerful programmer’s 
text processor. It’s an inter¬ 
pretive language especially 
designed for customizing text 
processing and editing. 

Just like other powerful edi¬ 
tors, Pmate* features full-screen 
single-key editing, automatic 
disk buffering, ten auxiliary 
buffers, horizontal and vertical 
scrolling, plus a “garbage 
stack” buffer for retrieval of 
deleted strings. But, that’s just 
for openers. 

What really separates Pmate 
from the rest is macro magic. A 
built-in macro language with 
over 120 commands and single¬ 
keystroke “Instant Commands” 
to handle multiple command 


sequences. So powerful, you 
can “customize” keyboard 
and command structure to 
match your exact needs. 

Get automatic comments on 
code. Delete comments. Check 
syntax. Translate code from 
one language to another. Set 
up menus. Help screens. You 
name it. 

And, Pmate has its own set 
of variables, if-then statements, 
iterative loops, numeric calcu¬ 
lations, a hex to decimal and 
decimal to hex mode, binary 
conversion, and a trace mode. 
You can even build your own 
application program right 
inside your text processor. 

So, why work with primitive 
tools any longer than you have 
to? Pmate by Phoenix. $225. 
Call (800)344-7200, or write. 



Phoenix Computer Products Corporation 

1416 Providence Highway, Suite 220 
Norwood, MA 02062 
In Massachusetts (6171 762-5030 

* Pmate is designed for microcomputers using the Intel 8086 family of 
processors, and running MS-DOS™ A custom version is available for 
the IBM PC, Tl Professional, Wang Professional, DEC Rainbow, 
and Z80 running under CP/M™ 

Pmate is a trademark of Phoenix Software Associates Ltd. 

MS-DOS is a trademark of Microsoft Corporation. CP/M is a trademark of Digital Research, Inc. 


JRAM-2 

the PC waiting for the printer to catch 
up. JSPOOL and the print spool area are 
used to buffer received characters from 
the PC and to supply characters to the 
printer as necessary. 

The JSPOOL software intercepts 
characters that are sent from the PC to 
the printer by replacing INTerrupt 17 
(line printer interrupt) and by looking 
like a printer to the PC in terms of sta¬ 
tus returned. JSPOOL then sends char¬ 
acters to the printer whenever the PCs 
internal clock interrupt is given control 
(about 18.2 times per second, or every 
55 milliseconds). Through this process, 
JSPOOL permits the PC to be used for 
other operations, while printing is done 
in the background. 

JSPOOL software creates the print 
spool area and provides special com¬ 
mands to manage the spool buffer. 
These commands allow printing to be 
suspended and resumed, flushing of the 
spool buffer, and partial document 
printing, a feature not included in the 
MS-DOS PRINT command. JSPOOL also 
offers the capability for special printing 
modes on the more popular printers. 

Another function of JSPOOL is reg¬ 
ulation of the amount of CPU time dedi¬ 
cated to the background printing task. 
This function defines the amount of 
time that JSPOOL uses when sending 
characters to the printer as part of the 
PCs internal clock interrupt. The time 
allocated to printing can vary from one 
character per second to the maximum 
speed of the printer, with the PC dedi¬ 
cated to the print task until completed. 

Two other programs, JTYPE and 
MAKEFILE, are included with JSPOOL. 
JTYPE is similar to the MS-DOS PRINT 
command, yet it can print to the screen, 
to the printer, or to both simultane¬ 
ously. JTYPE has a nice screen-dump 
feature that automatically pauses when 
the screen is full; pressing a key dis¬ 
plays another screen of information. 
MAKEFILE is a utility that enables a 
spool buffer to be created in memory, 
RAM disk, diskette, or fixed disk. 

Now for the disappointments. The 
JSPOOL manual compares poorly with 
the excellent JRAM-2 and JETDRTVE/JET 
manuals. It is poorly organized, inaccu¬ 
rate, and not written for the first-time 
user. For instance, the documentation 
was unclear on configuration of the 
print spool data area on the RAM disk 
as a predefined file. Attempts to set up 
a file on the RAM disk were fruitless; 
after many tries, it became obvious that 
JSPOOL cannot operate without a print 
spool buffer created in memory when 
the system is rebooted. To maximize 
memory by putting a spool buffer on a 
RAM disk, a very small spool buffer 
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TABLE 4: JF.T Functions 


JET A: B: A:FILENAMES/F 

Copy all files named in a text file 

JET A: B: A:FILENAMES/T 

Copy all files except files named in a text lile 

JET A: B-./E/B/0 

Erase all files on a disk, copy all disk files, make target a bootable disk 

JET A: B: A:FILENAMES/F/I020185 

Copy all files named in a text file that have been created or changed since a 
given date (2/1/85) 

JET A: B: A:FILENAMES/F/I020185/K 

Copy all files named in a text file that have been created or changed since a 
given date (2/1/85), and reset archive attribute bit to zero 

JET A: B: A:FILENAMES/F/J 

Copy all files in a text file that have had their archive bit changed (meaning the 
file has been written) 

JET A: B: A:FILENAMES/T 

Transfer all files except the ones in the file list 

JET A: B:/P 

Display all the files on A: that are not present with the same time and date on B: 

JET A: B:/P/U/I020185 

Display all the files on A: that are dated 2/1/85 or later and are present with any 
date on B: 

JET A: B: A:FILENAMES/F/E/D 

Erase an old diskette, and transfer all files from a file list 

The JET software provides many options for enhanced flexibility in file transfer and ar¬ 
chive operations. Sophisticated and complex command strings can be constructed with 
these functions, as shown in the above examples. 


(1KB) must be created in memory, 
which then permits the use of an addi¬ 
tional large RAM disk spool buffer. 

JTYPE is also poorly documented. 
Features of this program are not con¬ 
sistent with the on-line help facility. The 
program was made functional, but with 
little confidence in its use. 

Other instances occur in which 
commands are described in the main 
body of the text but not included on 
the Quick Reference Sheet, and in 
which commands show up on the 
Quick Reference Sheet but are not de¬ 
scribed in the text. 

JTYPE has operational problems. 
Several times, when output was inadver¬ 
tently directed to the printer and 
screen, Ctrl-Break was pressed to abort, 
which caused the PC to reboot. Another 
similar experience occurred when a 
word processor was in use. After print¬ 
ing a document (which was intercepted 
by the JSPOOL software and spooled), 
the word processor was exited. The sys¬ 
tem rebooted again. 

These shortcomings cause JSPOOL 
to be a subpar product despite some 
advanced features. Perhaps a future re¬ 
lease will clea’n up the documentation 
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and software. In the meantime, the 
availability of the MS-DOS PRINT com¬ 
mand is suitable for most needs. 

The rest of the software and JRAM- 
2 up are first class. The package works 
with MS-DOS versions 2.0, 2.1, and 3.0 
(Extensive testing was done with MS- 
DOS 3.0.) Tall Tree even supplies 
source for its software drivers, provid¬ 
ing users with the opportunity for, in 
IBM’s words, “clever programming.” 

It is clear that Tall Tree put a lot of 
thought into this product. There are few 
opportunities to buy a good hardware 
board such as JRAM-2 and receive a free 
set of superior software as well. 

Now if only my wife agrees. l |m —l 

JRAM-2 

(see table 1 for prices) 

Tall Tree Systems 
1032 Elwell Court 
#124 

Palo Alto,, CA 94303 
415/964-1980 


Don Await is in systems engineering manage¬ 
ment at EMC Controls. He is the author of 
Hellcat Ace, by MicroProse Software. 
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OwnVDISK 

A program in the back of the DOS 
manual uses a portion of RAM to emulate 
a diskette drive. 


ED NISLEY 


A free offer is something few 
people will pass up, but some 
may pass by one without being 
aware of it. Users who have bought 
DOS 2.0 (or later) for their PCs and 
have not looked in the back of the man¬ 
ual are missing out on one such offer. 
Tucked away in the section dealing with 
device drivers, users can find a little 
gem of a free program: a “virtual" dis¬ 
kette drive called VDISK. 

VDISK uses a chunk of the PC’s 
RAM to emulate a diskette drive, yet, 
unlike a real drive, VDISK is blazingly 
fast and absolutely silent. However, be¬ 
cause RAM is volatile, when the PC is 
turned off, any information stored on 
VDISK will vanish. 

The listing in the back of the man¬ 
ual can be transformed into a real pro¬ 
gram with a few modifications to make 
it more useful. An editor will be re¬ 
quired to create the source file, along 
with the IBM Macro Assembler, DOS 
Linker, and EXE2BIN to create the exe¬ 
cutable program, and at least 256KB of 
storage (more would be better) to use 
it. Users should remember that VDISK 
works only with DOS 2.0 or later. 

Neither DOS 1.0 nor 1.1 supplied a 
structured way to support a new I/O de¬ 
vice. DOS 2.0 solves this problem with 
imtallable device drivers: DOS exten¬ 
sions installed during the boot initializa¬ 
tion. A device driver contains all the I/O 
device control code and presents a stan¬ 


dard interface to DOS no matter what 
the device is. Since the installation and 
use of device drivers are standardized, 
new I/O devices can be supported by 
simply writing new device drivers with¬ 
out figuring out how to patch 

One section of the DOS 
ual discusses the technical de¬ 
tails involved in writing a de¬ 
vice driver. The source 
code for VDISK is in¬ 
cluded as a “Sample De¬ 
vice Driver" to illustrate the 
structure of a typical driver for 
who need to support a new I/O 
Since the code in the manual is not ma¬ 
chine-readable, the first step in getting 
it working is to generate the assembly 
language source code. The most direct 
way is to use a favorite program editor 
and type it in directly from the listing. 

One benefit of the user’s typing it 
in is that he will have a better idea of 
its contents, making later modifications 
easier. If someone else’s source is used, 
it should be checked for modification. 
Several different programs have ap¬ 
peared on bulletin boards, all of which 
use the name VDISK. The starting point 
for each individual probably should be 
the program in the DOS manual—just 
beware of substitutes. 

Once the code has been compared 
against the published listing, it can be 
installed. Use the LINK.EXE to create 
VDISK.EXE from the assembler’s 


100 


PC TECH JOURNAL 












Ite 


liillfpl JfJ 



" JF - HI B H B 1: ? 1 

]f - ! 

E^.ssaa**- ^ 

is 

m B IW 8 "^ 

1 1 1 i S 





r- Jkf ^§J 9| B K 





IflrSJK •" B- B 




WiHto : 'g$gg ; 

jiBargawSr fW ,Br 


^ BP 1 






VDISK 


TABLE 1: System RAM Available 



MEMORY 

TOTAL 

WITHOUT 

WITH 


SIZE 

RAM 

VDISK 

VDISK 

180KB VDISK 

576KB 

589,824 

565,072 

380,000 


544KB 

557,056 

532,368 

347,296 


512KB 

524,288 

499,600 

314,528 


320KB 

327,680 

302,928 

117,920 


256KB 

262,144 

237,391 

52,384 

64KB VDISK 

256KB 

262,144 

237,391 

171,168 


192KB 

196,608 

171,856 

105,632 


128KB 

131,072 

106,320 

40,095 


No other DOS extensions were installed. 

DOS 2.0 occupies about 24.2KB in all cases. 

In additioti to the VDISK’s basic size, the VDISK program requires about 700 extra b)’tes. 

Variations of about 64 b)>tes were found on repeated trials, with no apparent significance. 

Shown here is the amount of memory that is available to applications programs after the 
installation of two different sizes of VDISKS. 


VDISK.OBJ. Finally, use EXE2B1N to 
create the output tile: 

EXE2BIN vdisk.exe vdisk.sys 

Most people use EXE2BIN to create files 
with the extension .COM. Although this 
hies output name can be almost any¬ 
thing, VDISK.COM is a particularly bad 
choice because the hie is not execut¬ 
able under DOS. Picking another exten¬ 
sion safeguards against the error of typ¬ 
ing VDISK at the DOS prompt and 
sending the PC off into a black hole. To 
be even safer, erase VDISK.EXE once 
VDISK.SYS is created. 

Next, the following command 

device = vdisk.sys 

must be placed into the CONFIG.SYS 
hie on the boot diskette. Finally, copy 
VDISK.SYS onto the diskette, put it into 
drive A:, and press Ctrl-Alt-Del in order 
to reboot. Then DOS will read CONFIG. 
SYS during the boot operation, discover 
that VDISK.SYS contains an installable 
device driver, and will, therefore, install 
it in RAM as a system extension. 

If the system has one or two real 
floppy disk drives, it will now have a C: 
drive with 180KB of storage capacity. If 
the system has three real drives, VDISK 
will become the D: drive. In general, 
DOS will use the next letter in the al¬ 
phabet to name VDISK, with “Z” as the 
practical limit, rather than the real limit 
of 32 (not 64 as the manual states). 

Executing the command CHKDSK 
C: (or the appropriate drive letter) will 
display the memory storage allocation. 
Table 1 details the results for 64KB and 
180KB VDISKs installed with several 
common RAM sizes. 

To test the new drive, copy a text 
hie (for instance, VDISK.ASM) onto C: 
enough times to fill up the disk. Com¬ 
pare all of the copies using COMP to 
make sure they are identical; if any dif¬ 
ference is evidenced, the VDISK code is 
incorrect. The PC will exhibit odd be¬ 
havior or just lock up and die. This is 
usually caused by the VDISK code over¬ 
laying DOS’s program storage and 
probably indicates an error in the origi¬ 
nal VDISK.ASM source code. 

CUSTOMIZING A VDISK 

While a 180KB VDISK is better than no 
VDISK at all, there are a few changes 
that will make it much more versatile. 
For example, a user may decide to 
create a VDISK that will be used for a 
spelling checker’s word list and a text 
hie; it might require a larger memory 
allocation than , one that will be used to 
hold only program overlays. It is not 
easy to change the source code for 
VDISK as it is presented in the manual: 


several important constants are buried 
deep within the code, without any com¬ 
ments or other explanations. 

Most of the modifications consist of 
replacing the hard-coded constants in 
VDISK.ASM with variables defined in 
EQU statements near the top of the 
source file. Once these are made, creat¬ 
ing a new VDISK is a simple matter of 
changing one line of code (and reas¬ 
sembling) rather than searching 
through the entire file. 

Two other changes can be made 
that will fix bugs (even though the bugs 
do not cause problems). The first is at 
the device interrupt entry point 

(dev_int), where registers ES and BX 

are not loaded before they are used. 
While this is not catastrophic because 

dev_int is called immediately after 

dev_strategy with ES and BX still set 

up, it should be corrected just for neat¬ 
ness. The second change is just after the 
list of unsupported entry points; even 
though they probably will never be 
called, it is good practice to include a 
safe exit jump rather than falling into 
the disk read code. 

Four new input variables are 
found: the total diskette size measured 
in 1,024-byte (1KB) units, the number 
of bytes in each sector, the number of 
files allowed on the diskette, and the 
number of File Allocation Tables (FATs) 
used. The additional values needed in 
the body of the program are all derived 
from these four variables by calcula¬ 
tions in EQU statements. 

Listing 1 contains the assembly lan¬ 
guage code for the changed lines. Oth¬ 
er than the two dozen changes, the 
source code is identical to that in the 
DOS manual. The instruction addresses 
will differ slightly between the two ver¬ 
sions because three instructions have 
been added and only one FAT is initial¬ 
ized. Since the new version uses one 


FAT and has a smaller directory, it will 
have more initial space available. 

The four new input variables allow 
VDISKs to be created with specific 

properties. The variable n_k (number 

of kilobytes) sets the total amount of 
system RAM storage reserved for the 
disk emulation, measured in 1KB units. 
As with a real disk, the actual amount of 
disk space that is available for files will 

be somewhat less than n_k because a 

certain amount of disk space is re¬ 
quired for the directory, FATs, and the 
reserved boot sector. The storage re¬ 
quired for the VDISK program itself is 

not included in n_k, so the amount of 

system RAM dedicated to VDISK will be 
about 700 bytes more than n_k. 

Since the storage used for the 
VDISK is taken from the RAM that is 
available for programs, the size of the 
VDISK must be traded against the 
amount of RAM required for applica¬ 
tions. For example, the Macro Assem¬ 
bler requires about 96KB of storage; if a 
180KB VDISK is installed on a 256KB 
system, only 76KB is left, which is not 
enough to run the assembler. 

The variable n_fats (number of 

FATs) determines how many File Alloca¬ 
tion Tables are stored on the disk. DOS 
uses the FAT to map disk sectors into 
files; if it is damaged, the disk is unus¬ 
able. To guard against this possibility, 
real diskettes have duplicate FATs, but 
since VDISK is not exposed to physical 
damage, only one FAT is needed. 

Another variable, n_files (number 

of files), determines the maximum 
number of files in the root directory. 
Each file requires one 32-byte directory 
entry. With 128-byte sectors, one sector 
contains four directory entries. If 

n_files or s_size (discussed below) is 

changed, a directory size should be 
chosen that is a multiple of the number 
of entries in one sector in order to 
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eliminate unused space in the directory j 
sectors. For example, one 512-byte sec¬ 
tor will hold 16 directory entries, so 
n_files should be a multiple of 16. 

S_size sets the number of bytes in 

each disk sector. Although all IBM PC 
diskettes and fixed disks use 512-byte 
sectors, any reasonable number can be 
chosen for a customized VDISK. The 
guidelines are simple: the number must 
be a power of two, it cannot be bigger 
than 1,024, and it should not be less 
than 128. This allows a choice of 128-, 
256-, or 1,024-byte sectors. 

Decreasing the sector size by re¬ 
ducing the value of s_size will reduce 

the number of bytes wasted at the end 
of each file and thus increase the usable 
amount of space on the disk. This is 
true because, unless a file’s length is ex¬ 
actly divisible by the number of bytes in 
a sector, some bytes will be left unused 
in the last sector of the file. For in¬ 
stance, a 540-byte file on a VDISK with 
512-byte sectors will require two sec¬ 
tors; 484 bytes are wasted in the last 
sector. With 128-byte sectors, five sec¬ 
tors are needed, but only 100 bytes are 
wasted in the last one. 

On the average, about half of the 
last sector is wasted for each file on the 
disk when estimating the loss. If 20 files 
are put on a VDISK with 512-byte sec¬ 
tors, about 5,120 bytes will be wasted; 
with 256-byte sectors, the loss is halved 
to 2,560 bytes; at 128-byte sectors, it’s 
down to 1,280 bytes. It would appear 
that the smaller the sector, the better. 

However, reducing the sector size 
in a VDISK of a given size increases the 
total number of sectors, which increases 
the size of the FATs. The exact number 
of bytes in a FAT is given by 1.5 * (num¬ 
ber of sectors), but, as with all files, if 
that number is not an exact multiple of 
the number of bytes in a sector, some 
bytes will be unused in the last sector. 

Smaller sector sizes increase the 
size of the FAT but simultaneously re¬ 
duce the wasted space in the last sector 
of each file, which seems fair on the 
surface. A 180KB VDISK, for example, 
with 512-byte sectors has 360 sectors, so 
one FAT occupies 540 bytes. This will 
require two sectors and thus occupy 
1,024 bytes. Using 256-byte sectors in¬ 
creases the FAT to 1,280 bytes and 128- 
byte sectors tie up 2,176 bytes. 

One major restriction not stated 
explicitly anywhere in the DOS manual, 
but that can be inferred from the infor¬ 
mation about the FAT, is the limit to the 
number of sectors that can be placed 
on a diskette. The limit is based on the 
size of a FAT entry, which is 12 bits (1.5 
bytes). Since each FAT entry maps one 
allocation unit (or cluster) on the 


Debugging Bugging You? 

Torpedo program crashes and debugging delays with 
debugging dynamite for the IBM PC... 


UP PERISCOPE! 

First, you install the hardware. 

The hardware’s a special memory board 
that fits in a PC expansion slot. Its 16K of 
write-protected memory contains 
Periscope’s resident symbolic debugger. No 
runaway program, however berserk it may 
be, can touch this memory! 

Then you UP PERISCOPE. 

Use Periscope’s push-button break¬ 
out switch to interrupt a running 
program ... even when the system’s 
hung! Periscope supports Assembly, 

BASIC, C and Pascal. In addition to the 
usual debugging capabilities, some of 
Periscope’s features are: 

Stop your system in 
its tracks at any time. 

Use symbol names instead 
of addresses. 

Run a program on one monitor and 
debug on another. 

Monitor your program’s execution 
with Periscope’s comprehensive 
breakpoints. 

Debug memory-resident programs. 

Put your time to better use. 

The Periscope system is $295. It carries a 30-day money-back 
guarantee and includes the memory board, remote break-out 
switch, debugger software, 100-page manual, and quick- 
reference card. The memory board is warranted for one year. A 
demonstration disk is $5.00. 

System requirements for Periscope are an IBM PC, XT or 
Compaq, PC-DOS, 64K RAM, 1 disk drive and an 80-column 
monitor. For MasterCard and Visa orders only, call 800/421- 
5300 (ext. R96) 24 hours a day. For additional information, call 
404/256-3860 from 9 AM to 5 PM Eastern Time. 

Get your programs up and running; 

up PERISCOPE! 

Data Base Decisions / 14 Bonnie Lane /Atlanta, GAJ30328 
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Apparat retail outlets—DENVER: 4401 S. Tamarac Pkwy. 303/771-2032 • 5224 W. Warren Ave. 303/985-1217 
CHICAGO: 1844 S. Arlington Heights Rd. 312/640-0322 


CIRCLE NO. 106 ON READER SERVICE CARD 























VDISK 


TABLE 2: VD/SK Storage Capacity 


NOMINAL CAPACITY ACTUAL CAPACITY REMAINING CAPACITY 

128/sector 512/sector 128/sector 512/sector 


64KB 

128KB 

180KB 

360KB 


(65,536) 

(131,072) 

(184,320) 

(368,640) 


63,616 

128,384 

180,922 

363,136 


63,488 

129,024 

181,760 

365,568 


27,008 

6,016 

58,624 

240,768 


25 , 088 ' 

2,560 2 

55,296 2 

239.104 2 


Files were obtained from: 

1 BASIC files from DOS Supplemental Programs diskette 

2 All files except IBMBIO.COM and IBMDOS.COM from DOS 2.0 distribution diskette. 

The actual capacity of a VDISK is less than the amount of memory reported. The remaining 
capacity of the VDISK is determined by the amount of storage left after copying the specified 
files onto it. In general, 128-byte sectors are more practical for smaller VDISKs. 



Imagine your PC with 


Apparat add-ons. Imagine 
where it could take you. 


Special values from the HARD 
DISK EXPERTS. Imagine your IBM PC 
or Portable PC with hard disk capability. 
Apparats external Hard Disk Subsystem 
is completely compatible, running DOS 
2.0, 2.1 or 3-0 without modification or 
device drivers. And now you can get more 
capacity — 22MB and 33MB formatted 
configurations — for less monev. 22 MB 
for $2,195, 33MB for $2,895. Apparat 
also offers external 10MB drives at sim¬ 
ilarly low prices. 

XT owners — trade in your 10MB 
drive for a larger Apparat Hard Disk 
Drive. Our 22MB drive is $1,299, but 
you pay just $899 with a trade-in of your 
existing 10MB drive. Our 33MB drive is 
$1,799, but you pay just $1,399 when you 
trade in your existing 10MB drive. Call the 
Apparat ordering hotline for trade-in 
details and shipping instructions. 

New 28-pin EPROM Programmer. 
Now Apparat has a new Prom Blaster for 
the PC, XT, and Portable PC to program 
most 28-pin EPROMs (including the 
2764, 2764A, 27128, 27128A, and 27256) 

in addition to our original Prom Blaster 
that programs most 24-pin EPROMS — 
each $129- 

Portable PC. Now available is a Short 
Slot Parallel/Serial card — $119 and a 
128K RAM card — $169, expandable to 
384K with 256K Expansion RAM card — 
$219. Both fit the Portable PC short slot. 

Other Apparat add-ons. 64K RAM 
cards for the PC and XT — $169, expand¬ 
able to 512K. COMBO II card for the PC 
and XT, 5 functions on one card — 
$169. CRAMBO for the PC, piggybacks 
64K RAM card on to the COMBO II — 
$329. 64K internal print SPOOLER with 
parallel interface — $119- Stand alone 
spooler — $299 

Warranty. All Apparat manufactured 
P.C. boards sold after June 1,1984 covered 
by our exclusive lifetime limited warranty 
covering parts and labor. 



ADD ON AND ON AND ON AND ON AND ON 

ORDERING AND DEALER 
INFORMATION 

800/525-7674 

Prices subject to change without notice. 


diskette and VDISK has one sector per 
cluster, no more than 4,096 sectors can 
be on the diskette. FAT values OOOh and 
FFOh through FFFh are reserved for 
special purposes, leaving only FEFh val¬ 
ues for sector mapping. Therefore, at 
most, 4,079 sectors are available (FEFh 
expressed in decimal). 

The modified VDISK program 
checks the number of sectors implied 

by the choice of n_k and s_size. If 

the result exceeds 4,079, a warning 
message is displayed. The resulting file 
should not be used. Table 2 illustrates 
the trade-offs for some typical VDISK 
configurations. In all cases jBe directo¬ 
ries had 32 entries and t-lte disk had 
one FAT. The files used to test the disks 
were copied directly from the DOS 2.0 
distribution disks. The 64KB VDISK 
used different files because of its size. 

As expected, all of the disks with 
512-byte sectors have more initial space 
available because their FATs are smaller 
in size. When data are copied onto the 
disks, the 128-byte sectors show their 
worth by wasting less space at the end 
of each file. As a result, 128-byte sectors 
are more practical, particularly for 
smaller VDISK sizes. 

The BASIC program in listing 2 will 
compute the space information needed 
to compare VDISK configurations. The 
input values are the total VDISK size in 
kilobytes and the sector size in bytes. 
The output includes all the values that 
have been discussed so far. 

If the actual amount of wasted 
space for each of the files is calculated, 
the average is closer to one-quarter of a 
sector, rather than the half discussed 
above. This is due to a peculiarity of the 
file sizes on the DOS diskettes: most of 
the lengths are multiples of 128 bytes. 
Since this violates the initial assumption 
of randomly distributed file lengths, it is 
not surprising that the results are not 
quite what was expected. 

The concept of allocation units , or 
clusters, deserves one more mention, 


for this is the trick DOS uses to manage 
the sectors on a fixed disk that has 
more than 4,079 sectors. For example, a 
10MB fixed disk has 19,520 sectors. To 
make them all fit into a standard FAT, 
eight sectors are grouped into each 
cluster, reducing the number of entries 
to 2,440. The FAT entries point to the 
first sector of a cluster, with the other 
sectors following in sequential order. 

One consequence of clustering is 
that the minimum file size is the same 
as the cluster size: the smallest file on a 
fixed disk is 4KB (8 sectors of 512 bytes 
each). Therefore, putting more than 
one sector per cluster on a VDISK 
works against the value of smaller sec¬ 
tors by increasing the wasted space at 
the end of each cluster. 

Examples of customized VDISKs 
are described below. The exact trade¬ 
offs are unique to these specific applica¬ 
tions, but similar reasoning can be used 
in the design of any set of VDISKs. 

The system used has 576KB of RAM 
(two 256KB multifunction boards plus 
the 64KB on the system board). Since it 
has the “old” PC ROMs, only 544KB is 
selectable using the DIP switches on the 
system board. A simple printer spooler 
was written that uses the last 32KB as a 
buffer, so it does not go to waste. The 
544KB usable by DOS is generally di¬ 
vided into three areas: two VDISKs and 
the RAM available for programs. 

The number of VDISK variables for 
these applications can be reduced to 
just one: the size of the VDISK. All of 
the VDISKs used here have 128-byte 
sectors, one FAT, and a directory that 
can contain as many as 32 files. While 
this may not be optimum for each ap¬ 
plication, it is fairly close and helps 
keep confusion to a minimum. 

To help in remembering which 
VDISK is which, a simple naming sys¬ 
tem can be used: in this case, all VDISK 
files can be named VDISKxxx.SYS, 
where xxx is the VDISK size in kilo¬ 
bytes (a 220KB VDISK would be named 
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VDISK 



MULTI-FILE 

EDITOR 


with 

WINDOWS 


$99 


+ 5 shipping 
+ 5. 94 tax in CA 


FREE EVALUATION 


• Standard Features 

— Edit/Browse 20 files 
— Edit files larger than memory 
— Undo 2000 changes, even huge deletes 
— All Dos commands w/Path support 
— Word processing features 
— Find &. Replace with wildcards 
— Build new commands with key macros 
— Design turnkey applications 


• Only Edit Tool has 
Hex/Data Editing 

— Full screen display of both HEX and 
ASCII/EBCDIC at the same time. 

— Enter Hex data directly on screen. 

— Edit ANY file, including graphics, 
unreadable data and packed cobol 
in fixed length up to 60,000 bytes. 
— Patch exe and com program files. 


AMERISOFT EDIT TOOL™ 

Call Toll Free 1-800-358-9092 x627 CA: 1-800-862-4982 *627 
345 South McDowell #410 • Petaluma, CA 94952 • 707-778-8594 
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SYMBOLIC-DEBUGGER 



Faster, easier 
more productive 

SYMD is a unique new 
programming aid that 
dramatically reduces the 
time and effort needed 
to identify and correct 
programming errors. 

SYMD simplifies 
debugging by utilizing 
source code symbols and 
line numbers wherever 
an address or offset is 
required. Flipscreen 

™MS-DOS is a trademark of Microsoft Corporation. 


feature allows separate 
display , including 
graphics, for SYMD 
and program under test. 
SYMD also lets you: 
Examine and/or change 
real number data; assign 
permanent or temporary 
breakpoints, including 
pass counts to control 
looping; check instruction 
execution sequences with 
backtrace commands; use 
profiling commands to 
identify the most active 


parts of a program. And 
much more. SYMD can 
be used with compiler 
or assembly language 
programs. System 
requirements: PC- 
DOS™ or MS-DOS™ 
1.1 or 2.0; 192K 
recommended; 

80-column display. 

SYMD is priced at only 
$125. Free literature 
on request. VISA or 
MasterCard accepted. 

tmpc-DOS is a trademark of the IBM Corporation. 


D ~f\/ Systems 

400 Amherst Street Nashua, NH 03063 (603) 881-7140 
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VDISK220.SYS). This creation of a “li¬ 
brary” of VDISKs is good to have on 
hand. Even if more than one variable is 
changed, a simple, systematic structure 
for designating the disk’s configuration 
usually works best. 

If the following two lines 

device = vdisk220.sys 
device = vdiskl 70.sys 

are placed in the CONFIG.SYS file, two 
VDISKs will be allocated: one with drive 
C: that has 220KB and a second with 
drive D: that has 170KB. The number of 
VDISKs will be limited practically by the 
amount of system RAM. 

For a specific example, this article 
was written with a text-editing system 
composed of WordVision and Word 
Proof. Since the information on the 
VDISK would be lost if the power 
failed, the text files were kept on a real 
floppy in drive A:. Drive C: was a 180KB 
VDISK containing all of the program 
files for WordVision and Word Proof, 
along with a few batch files and system 
utilities. Drive D: was another 180KB 
VDISK containing the word lists for 
Word Proof and the DOS-compatible 
output from WordVision, which was 
used as input to Word Proof. 

The C: drive has about 34KB to 
spare; the D: drive has about 32KB left. 
With two 180KB VDISKs, the system 
RAM is reduced to about 176KB, which 
allows WordVision enough headroom 
to edit a rather large file. (The file for 
this article' occupies about 50 percent of 
the available RAM in WordVision; when 
saved as a standard DOS file on D: for 
Word Proof, it is about 25KB long.) 

For creating assembly language 
programs, the system is set up with two 
VDISKs: C: is 220KB and D: is 170KB. C: 
contains the Macro Assembler, Linker, 
Personal Editor, and numerous utilities 
and batch files. D: contains the source, 
object, and listing files for the program 
being written. While this seems to vio¬ 
late the rule of not using a VDISK for 
source files, by editing the source on 
the A: drive and saving a copy to D: be¬ 
fore doing the assembly, the “real” 
source is on a “real” floppy while the 
assembly is done entirely on VDISKs. 

A 200/180KB VDISK system serves 
well for general use. The 200KB VDISK 
on C: contains the normal DOS files, 
the Personal Editor, and a few miscella¬ 
neous programs. Several other disks as¬ 
sume that the C: drive is already set up 
and copy special-purpose programs and 
data onto the D: drive. 

Not all systems benefit from the 
use of two VDISKs. IBM’s APL, for exam¬ 
ple, requires a great deal of free RAM 
for its “elastic workspace,” so the APL 
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FIGURE 1: Batch Files to Initialize a VDISK 

AUTOEXEC.BAT WILL CONTAIN 

copy cauto.bat c: 

C: 

put the “real” batch file on C: 
make C: the default drive 

cauto 

pass control to CAUTO.BAT 

CAUT0.BAT WILL CONTAIN 


copy a:otherone.com 

get screen-switch utility 

otherone 

initialize color monitor 

otherone 

return display to monochrome 

copy a:xtime.com 

get clock-calendar utility 

xtime 

set the date and time 

erase xtime.com 

dispose of utility 

copy a:monosave.com 

get monitor blanker utility 

monosave 180 /normal 

set blanking interval 

path C:\;d:\;a:\ 

establish command search order 

copy a:command.com 

get a copy 

copy a:comzap.com 

get comspec bug fixer utility 

set comspec=c:\command.com 

tell DOS where COMMAND.COM is 

comzap 

patch around DOS bug 

erase comzap.com 

dispose of utility 

els 

get rid of messages so far 

prompt $p $g 

set prompt to show subdirectory 

verify on 

check every disk write 

copy a-.printint.com 

get my printer spooler 

printint 

install it 

copy a:pe.* 

following are all the files 

copy a:chkdsk.com 

normally found in the A: drive 

copy aibasica.com 

which you’ll need on the VDISK 


(whatever you want!) 

els 

get rid of more messages 

erase ccauto.bat 

dispose of this file! 

Because of the way in which DOS executes batch files, erasing CAUTO.BAT from within itself will cause an 

error message. In order to avoid the message, manually insert an EOF character (Ctrl-Z) as the last 
character in the last line. This procedure will result in two EOFs in a row (the second one being the “real'' 

one), but the first one will prevent DOS from trying to re-open the file after the last line. 

Assume that the VDISK is C: and will be used to contain DOS system files. The comments 
will indicate what function the commands perform. Remember, however, that the com¬ 
ments do not actually show up in the batch file. 


interpreter, a few auxiliary processors, 
and some DOS utilities are placed on 
one large VDISK. The rest of RAM is 
thus available for APL’s use and the A: 
drive is free for data files. 

One frustration with VDISKs is the 
initial effort necessary to load files onto 
them. First, to minimize head diskette 
motion, the files should be arranged on 
the disk in the order DOS will look for 
them during the boot sequence. On a 
system disk, this order means that the 
first three files must be IBMBIO.COM, 
IBMDOS.COM, and COMMAND.COM. 
Following that should be CONFIG.SYS, 
ANSI.SYS (if used), and then the 
VDISKxxx.SYS files. Following that is 
AUTOEXEC.BAT and all the files to be 
copied onto the VDISKs. 

In addition to being sequential, all 
the files should be written to the disk 
on contiguous sectors. The simplest way 
to prevent noncontiguous sectors is al¬ 
ways to start with a freshly formatted 
system diskette and copy the files onto 
it in the desired order. 


If the AUTOEXEC file copies a sec¬ 
ond batch file to the VDISK and then 
transfers control to it, the remaining 
copies will be much quieter and faster. 

If both the batch file and the data files 
are on the floppy, DOS must read one 
line from the batch file between each 
data-file transfer, causing considerable 
disk grinding. The batch files in figure 1 
illustrate the process. It is generally fast¬ 
er to copy single-use programs, such as 
those that set the date and time and ini¬ 
tialize peripherals, onto the VDISK, exe¬ 
cute them, and then erase them, than it 
is to execute them from the A: disk. 

Although RAMdisk software is often 
included “free” with various hardware 
products, the working environment of¬ 
ten has been fixed by the manufacturer. 
An understanding of the VDISK device 
driver optimizes the user’s ability to put 
system memory to work for specific sit¬ 
uations, and it, too, is “free.” hm—1 


Ed Nisley»is a staff engineer for IBM in ad¬ 
vanced graphics development. 


C Programmers: 

Program 
three times faster 

with Instant-C 


Instant-C ™ is an optimizing interpreter 
for the C language that can make pro¬ 
gramming in C three or more times faster 
than using old-fashioned compilers and 
loaders. The interpreter environment 
makes C as easy to use as Basic. Yet 
Instant-C™ is 20 to 50 times faster than 
interpreted Basic. This new interactive 
development environment gives you: 

Instant Editing. The full-screen editor is 
built into Instant-C ™ for immediate use. 
You don’t wait for a separate editor pro¬ 
gram to start up. 

Instant Error Correction. You can 

check syntax in the editor. Each error 
message is displayed on the screen with 
the cursor set to the trouble spot, ready 
for your correction. Errors are reported 
clearly, by the editor, and only one at a 
time. 

Instant Execution. Instant-C ™ uses 
no assembler or loader. You can execute 
your program as soon as you finish 
editing. 

Instant Testing. You can immediately 
execute any C statement or function, set 
variables, or evaluate expressions. Your 
results are displayed automatically. 


Instant Symbolic Debugging. Watch 
execution by single statement stepping. 
Debugging features are built-in; you don’t 
need to recompile or reload using special 
options. 

Instant Loading. Directly generates .EXE 
or .CMD files at your request to create 
stand-alone versions of your programs. 


Instant Floating Point. Uses 8087* co¬ 
processor if present. 

Instant Compatibility. Follows K & R 
standards. Comprehensive standard 
library provided, with source code. 

Instant Satisfaction. Get more done, 
faster, with better results. Instant-C ™ 
is available now, and works under 
PC-DOS, MS-DOS*, and CP/M-86* 


Find out how Instant-C™ is changing 
the way that programming is done. 
Instant-C™ is $500. Call or write for 
more information. 

Rational 

Systems, Inc. 

(617) 653-6194 
P.O. Box 480 
Natick, Mass. 01760 


Trademarks: MS-DOS (Microsoft Corp.) 8087 (Intel! Corp.). CP/M-86 
(Distal Research, Inc ), Instant-C (Rational Systems. Inc.) 
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VDISK 


LISTING 1: MODS.ASM 

Note: Line numbers refer to the listing in the DOS 2.0 
manual, pages 14-27 through 14-34. 

<<change 0: delete lines 3 through 7 >> 

<<change 1: insert before line 8 >> 
page ,132 


This is an installable device driver to emulate a diskette 
drive. It is altered slightly from the code in the DOS 
2.00 manual (page 14-27..34) to simplify changing the 
disk emulation variables. The ES:BX bug at the device 
interrupt entry point is fixed. 

Guidelines for choosing the parameters: 

The number of bytes reserved for the disk must be a whole number: 
for example, you cannot reserve 180.5 K. 

1 K-byte equals 1024 bytes. 

The sector size should be 128, 256 or 512 bytes. 

Smaller sectors waste too much space by having a large FAT. 

Larger sectors waste too much space at the end of each file. 

The largest sector possible with this code is 1024 bytes 
due to truncation in the n sects equation 
The sector size must always be a power of 2. 

The number of directory entries should be kept small. 

About 32 entries is appropriate for most uses of a VDISK. 

Each directory entry requires 32 bytes. 

Choose the number of directory entries to completely fill 
the directory sectors, which will avoid wasting space. 

The number of FATs should be set to 1. Real disks have 
duplicated FATs to increase reliability, but that's not a 
problem with VDISKs. 


modifications by Ed Nisley 23 April 84 CompuServe 74065,1363 

page 


; Change the following four variables to configure the VDISK 

n k 

equ 

180 ; k-bytes reserved for disk storage 

s size 

equ 

128 ; bytes per sector 

n files 

equ 

32 ; maximum number 

of files on the VDISK 

n fats 

equ 

1 ; number of FATs 

used:only 1 or 2 allowed 

"» Do not change 

any other values 


; The parentheses In the expressions for 

n sects and n para 

; are required 

to prevent numeric overflow. Do not omit them! 

n sects 

equ 

n k*(1024/s size) ; number of disk sectors 


if 

n sects GT 4079 ; check for FAT overflow 


%out 

WARNING! TOO MANY SECTORS! 


%out 

Increase s size or decrease n k 


%out 

WARNING! OUTPUT FILE IS 

INVALID! 


endif 



n para 

equ 

n_k*(1024/16) 

; no.of disk paragraphs 

fat b 

equ 

3*n sects/2 

; no. of bytes in each FAT 

fat_s 


fat_b/s size 

; no of sectors per FAT 


if 

fat b NE (fat s*s size) ; 

; check for truncation 

fat s 

= 

fat s+1 

; if so, round to 


endif 


; next whole sector 

dir b 

equ 

n_files*32 

; no. of bytes in directory 

dir s 

= 

dir b/s size 

; no. of directory sectors 


if 

dir b NE (dir s*s size) : 

; check for truncation 

dir s 

= 

d i r_s+1 

; if so, round to next 


endif 


; whole sector 

dir at 

equ 

l+(n fats*fat s) 

; starting sector for 




; directory 

page 



Don't let anybody 
do a nmber on yon 



You waited years 

for an advanced version of dBASE II. 
Without the bugs. 

Without the limitations. 

It never came. 

Instead, you got dBASE III. 

A half solution. 

A bandage instead of a cure, 
so to speak. 

Here's what we mean. 

As an applications programmer, 
you’re now supposed to use 
dBASE III to write a program on 
single-user 16-bit PCs...use dBASE II 
to write the same application for 
8-bit machines and use heaven 
knows what to handle the multi-user 
or networked situations. 

Contrast that with Q-PRO 4...the 
true 4th generation applications 
development language for micro¬ 
computers. 


CCP/M, CP/M. and MP/M are trademarks of Digital Research. TurboDOS, MmmOST, MUSE. NSTAR, MS-DOS. PC-DOS. PC Net. DNA, EtherShare, and NetWare are trademarks of System 2000. 





















; Begin the code segment 


, << 

change 2: 

replace line 87 » 

; sector size 


dw 

s size 


<< 

change 3: 

replace line 90 >> 

; number of FATs 


db 

n fats 


<< 

change 4: 

replace line 91 >> 

; number of directory 


dw 

n files 

; entries 

« 

change 5: 

replace line 92 » 

; total number of 


dw 

n sects 

; sectors 

<< 

change 6: 

replace line 94 >> 

; number of sectors in FAT 


dw 

fat s 


<< 

change 7: 

replace line 110 >> 

; number of bytes/sector 


dw 

$ size 


<< 

change 8: 

replace line 113 » 

; FATs 


db 

n fats 


<< 

change 9: 

replace line 114 » 

; directory entries 


dw 

n files 


<< 

change 10: 

replace line 115 >> 

; total number of sectors 


dw 

n sects 






<< 

change 11: 

replace line 117 >> 

; sectors in FAT 


dw 

fat s 


<< 

change 12: 

replace line 151 >> 

; multiply by # paras in 


mov 

cx,s size/16 

; sector 

<< 

change 13: 

replace line 158 >> 

; ... times bytes/sector 


mov 

cx,s_size 



mov 

cx,s size 

; *.. times bytes/sector 

« 

change 14: 

insert after line 227 >> 

; set up request 


mov 

bx,cs:rh off 

; header pointer 


mov 

es,cs:rh seg 


<< 

change 15: 

replace line 248 >> 

; add in enough room 


mov 

ax,n para 

; for the disk 

<< 

change 16: 

replace line 262 » 

; and number of sectors 


mov 

cs:word ptr total,fat s 


<< 

change 17: 

insert after line 271 >> 

; If using two FATs... 


IF 

n fats NE 1 


<< 

change 18: 

replace line 274 >> 

; 2nd FAT start sector 


mov 

cs:word ptr start sec,l+fat s 

<< 

change 19: 

replace line 275 » 

; and number of sectors 


mov 

cs:word ptr total ,fat s 


<< 

change 20: 

insert after line 282 >> 



END IF 



<< 

change 21: 

replace line 283 >> 

; starting sector num 


mov 

c$:word ptr start sec,dir at 


<< change 22: replace line 284 » ; and number of $ect$ 

mov csrword ptr total,dir_s 

<< change 23: insert after 344 » ; divert "impossible" 

jmp exit ; calls safely 


LISTING 2: CALC.BAS 

1 ' VDISK calculator 

2 ' Ed Nisley 23 April 84 

3 ' 

10 KEY OFF 

20 NFILES=32 ' number of file entries in directory 

30 NFATS e l ' number of fats used 

40 NRES-1 ’ number of reserved sectors 

50 CLS 1 this is the top of the calculator loop 

60 INPUT "Total disk capacity (kbytes): ".KBYTES 

70 INPUT "Number of bytes per sector: ",SSIZE 

80 PRINT "Assumed:" 

90 PRINT “ Oir entries:";TAB(22);NFILES 

100 PRINT “ FATs used:";TAB(22);NFATS 

110 PRINT " Reserved sectors:";TAB(22);NRES 

120 NSECTS=KBYTES*1024/SSIZE ' total sectors 

130 IF NSECTS>4079 THEN 

T00BIG$=" « Too many sectors- for FAT" ELSE T00BI6$= H “ 

140 FATSECTS—INT>(-1.5*NSECTS/SSIZE) ' sectors in one FAT 
150 DIRSECT$--INT(-NFILE$*32/$SIZE) '’ sectors in directory 

160 PRINT "Calculated:" 

170 PRINT " Total sectors:";TAB(22);NSECTS ;T00BIG$ 

180 PRINT " FAT sectors:";TAB(22);NFATS*FATSECTS 
190 PRINT " Oir sectors";TAB(22);DIRSECTS 
200 NETSECTS=NSECTS-NFATS*FATSECTS-DIRSECTS-NRES 
210 PRINT " Available sectors;TAB{22);NETSECTS 
220 NET=NETSECTS*SSIZE 

230 PRINT " Bytes available:" ;TAB(22) ;NET 
240 L0SS=KBYTES*1024-NET 
250 PRINT " Loss (bytes):";TAB(22);L0SS 
260 PCT-.01*CINT(10000*L0S$/(KBYTES*1024)) 

270 PRINT ■ Loss (percent):";TAB(22);PCT 
280 PRINT "" 

290 INPUT "Press return to continue.,TRASH* 

300 GOTO 50 



Q-PRO 4 handles all the micros ... 
local area networks (with record and 
file locking), multi-user, single-user, 
8-bit, 16-bit, even the new IBM AT. 

The user-friendly applications you 
write with Q-PRO 4 are fully 
transportable. They run faster. 

And you can protect them with 
our author’s lock up package. 
Q-PRO 4 is the professional 
developer’s package with no 
limitations. It runs under PC-DOS, 
MS-DOS, CCP/M, PC Net, NetWare, 
EtherShare, DNA, CP/M, MP/M, 
TurboDOS, MmmOST, MUSE, 
and NSTAR. 

And, just in case you don’t read 
reviews or attend seminars, 

Q-PRO 4 is the one that the com¬ 
puter experts evaluated alongside 
dBASE II and showed how Q-PRO 4 
blows dBASE II away. 


DATA BASE 

Q-PRO 4 

dBASE II 

dBASE III 

#Open files 

255 

2 

10 

#Fields 

Unlimited 

32 

128 

Record size 

Unlimited 

1024 

4096 

Multi key ISAM 

LOCAL AREA 
NETWORKS 

Yes 

Needs 

sorting 

Needs 

sorting 

File lock 

Yes 

No 

No 

Record lock 

Yes 

No 

No 

PORTABILITY 




8-bit 16-bit 

Yes 

Yes 

No 

16-bit 8-bit 

Yes 

Yes 

No 

MISCELLANEOUS 




Formatted data entry Full 

Limited 

Limited 

Report generator 

Full 

Limited 

Limited 

Memory variables 

Unlimited 

64 

256 

Programmable 
function keys 

21 

0 

0 


One last word. 

If you still write business applica¬ 
tions with an old second genera¬ 
tion language like BASIC, now’s 
the time to stop ripping yourself 
off. Q-PRO 4 is the productivity 
tool that lets you write much better 
applications in one tenth the time. 

No exaggeration. 

Single-user-$595; Multi-user-$795 
Complete evaluation system-$80 
Author’s lock up available. 

Don’t dump your dBASE data files, 
a Q-PRO 4 utility will convert them. 

Order Q-PRO 4 now. 

136 Granite Hill Court 
Langhorne, PA 19047 

(215) 968-5966 Telex 291-765 

nuic n-Easi products inc. 
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TeleVideo Systems, OSM. Molecular, Microsoft, IBM, Orchid Technology, Network Development Corp., 3 COM and Novell respectively. dBASE II and dBASEIII are trademarks of Aston Tate. 

















NOW AVAILABLE— 

THE MASTER 
DIRECTORY 
OF PRODUCTS 
FOR YOUR 
IBM PC 


Nearly 400 pages of the most current listings 
and information for IBM PC, PC XT, PCjr and compatible hardware, 
software, accessories and services—from the publishers of PC. 


YOUR PRIMARY REFERENCE... 

organizing over 4,000 products and 1,500 vendors, services, 
and support systems in one comprehensive, easy-to-use 
guide. PC: THE BUYERS GUIDE is the quickest and most 
reliable way to locate exactly what you need to expand the 
usefulness of your personal computer. 

Because it’s published quarterly in May, August, No¬ 
vember and February, PC: THE BUYERS GUIDE is the most 
up-to-date guide of its kind, accurately describing each 
product and its function and cost. Find out what level of skill 
is required to get the most from the product and everything is 
logically categorized and indexed with cross-references so 
you won't miss one listing! 


GET MORE FROM YOUR PC 


The documentation you received from IBM is only the be¬ 
ginning. Finding the right hardware and software is what 
really makes the difference in how effectively your IBM or 
compatible PC performs—that’s why you need PC: THE 
BUYERS GUIDE! You’ll also find detailed listings for the 
following important services and accessories: 

User Groups 
Insurance Services 
Professional Societies 
Retail Clubs 
Computer Groups 
Maintenance services 


Consultants 
On-line Bulletin Board 
Databases 
Furniture 

Retail and Mail Order Outlets 
Literature 


AND MUCH MORE! 


Be sure to order your copy of PC: THE BUYERS GUIDE 
today—fill out the coupon and mail it now! 

PHONE TOLL FREE 9 am-5 pm EST: 
1-800-526-0790 
(In New Jersey 201-540-0445) 

ALSO AVAILABLE AT YOUR LOCAL NEWSSTAND 
AND COMPUTER STORE 



CN1914, Morristown, NJ 07960 


Please send me PC: THE BUYERS GUIDE. Enclosed is $9.50 
($7.95* per copy, plus $1.55 each for postage and handling.) 
($11.00 outside USA, send US funds only). ^Residents of CA, 
CO, CT, DC, FL, IL, MA, Ml, MO, NJ and NY State add 
applicable sales tax. 

Charge My: 


~^\ American Express 

| | Visa Q MasterCard 

1 

1 

1 

CARD NO. 


EXP. DATE ! 

1 

MR./MRS./MS. 

print full name 

1 

1 

i 

ADDRESS 

1 1 

|_C IT Y / STATE/ ZIP 


l 

J 

































Corporate Sales Figures for Se 


85,558 98,488 

73,228 78,848 


How to turn the PCs you have 
into the 3270 PCs you need. 


Simple. 

Just plug in the CXI 3270 PC connection. 

It’s an add-in board with software. And it can turn 
your IBM* PC, XT) AT or compatible into a full- 
fledged coaxial- or modem-attached 3270 PC. 

Just like that. 

So you can access and “window” up to 
five host applications at the same time. On the 
same screen. There’s also a 
window for running a PC DOS 
application. Which can be 
programmed to talk with any 
host session—or all five at 
once. Not to mention two electronic notepads. 

The coaxial connection attaches to a 3274 
cluster controller. While the modem connection 
lets you work remotely without the need 
for a controller. 

It gets better. 

Our 3270 PC connection lets you use 
inexpensive PC-attached printers in place of 



host-addressable IBM 3287s. And it can run 
all the software already written for the IBM PC. 

What’s more, international keyboard 

mapping and file transfer come 
standard. 

For those who don’t 
require full 3270 PC capability, 
we also offer the CXI 3278/79 
PLUS PC connection. It’s not your everyday 
3278/79 emulator. Rather, it lets you work with 
one host session, one PC program and two 
notepads—concurrently. 

So for more information about our line 
of CONNECTWARE™ products, or for the name 
of your nearest distributor, call 800/221-6402. 

In California, call 415/424-0700. Or write CXI, Inc., 
3606 West Bayshore Road, Palo Alto, CA 94303. 
TELEX 821945. 

And find out how to 
turn the PCs you have into 
the 3270 PCs you need. 




CONNECTWARE is a trademark of CXI, Inc. IBM is a registered trademark of International Business Machines Corp. © 1985, CXI, Inc. 
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Digital Designs 

In the search for the perfect electrical 
circuit, you are well-equipped with 
Micro-Logic, a high-powered logic design 
and simulation system by Spectrum Software. 


WILLIAM H. MURRAY 


S pectrum Software has published 
two software programs to help de¬ 
sign and simulate actual electrical 
circuits. Micro-Cap, which received high 
marks in my review in the March 1984 
issue of PC Tech Journal , is an analog 
circuit designer. Micro-Logic, a digital 
circuit designer, is equally impressive. It 
is flexible and easy to use, with a well- 
written manual. Micro-Logic allows digi¬ 
tal circuits to be designed on the graph¬ 
ics screen of the IBM PC and XT. The 
created circuits “draw” their symbols 
from an internal library of logic gates. 
Once created, the “drawn” logic circuits 
can be made to act like real logic gates 
that are wired together; a timing dia¬ 
gram that simulates the actual function¬ 
ing of the circuit can be created. 

Micro-Logic comes in a three-ring 
indexed binder. The actual program re¬ 
sides on one of the three single-sided 
diskettes included with the binder. The 
remaining two diskettes are a data 
diskette for storing circuit creations and 
an enthralling self-running demo pro¬ 
gram. The data diskette also contains li¬ 
brary files that are necessary for the 
proper execution of the program. 

At least one back-up copy of the 
disks must be made. I made several 
“wrong turns” while doing this review 
and would have lost everything had it 
not been for my back-up copies. 

Micro-Logic requires an IBM PC or 
XT with a minimum of 192KB of RAM, 
two disk drives (single- or double¬ 


sided), DOS 1.1 or 2.0, a color graphics 
board and color (or green screen) 
monitor, and an optional printer (IBM 
or Epson MX-80 suggested). If software 
is available to do a screen dump with a 
Shift-PrtSc, using another brand of 
printer should be no problem. 

Micro-Logic’s manual is divided 
into seven sections; in addition to an in¬ 
troduction and appendixes, these sec¬ 
tions cover the designer module, ana¬ 
lyzer module, pattern editor, compo¬ 
nent editor, and simulation module. 

Instructions for creating and run¬ 
ning a simple digital logic circuit are 
presented early in the introduction. It is 
quite an ego boost to see something 
that appears so complicated turn out to 
be so easy to use. The number of com¬ 
mands may be imposing at first, but fa¬ 
miliarity with Micro-Logic quickly makes 
them easy to remember. 

Running the program is simply a 
matter of putting a copy of the main 
program in drive A: and a copy of the 
data disk in drive B: and then typing 
INTRO. The main menu will appear, 
presenting four choices: 

1. The Designer Module 

2. The Analyzer Module 

3. Make a New Data Diskette 

4. End 

It isn’t difficult to figure out that all of 
the action takes place within the design¬ 
er and analyzer modules. The designer 
module can be thought of as the place 


where digital circuits are “drawn;” the 
analyzer module is the place where cir¬ 
cuits are “run.” 

Table 1 gives the upper limits for 
design specifications for Micro-Logic on 
the IBM PC or XT. Keep in mind that 
1,730 gates in a circuit is a fairly large 
number. When the designer module is 
used, circuits are drawn on a screen. 
Currently, the designer module allows 
nine separate screens, which Spectrum 
Software calls pages. A complete circuit 
is formed by placing the pages in the 
following pattern: 

0 l 2 
3 4 5 
6 7 8 

Normally, only one page is used at a 
time, but if the circuit is large, it is pos¬ 
sible to switch to the next page. Wires 
and connections easily can be made to 
pass from page to page. A page has 
enough room for 195 gates, arranged in 
15 rows of 13 gate sites. These potential 
sites are numbered from left to right 
and top to bottom so that row one 
holds gate sites 1 through 13, row two 
holds gate sites 14 through 26, etc. 

Assume, for example, that page 0 is 
chosen for use. When that page is en¬ 
tered for the first time, it will be blank 
except for the status monitor at the top 
of the screen. The status monitor re¬ 
ports the current status of seven items: 
the page number; the gate number (the 
local site nearest the cursor); the node 
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number (the grid point under the cur¬ 
sor); the node number of the pen when 
in the “draw” mode; the pen status (up, 
plot, or erase); cursor step size (xl or 
x4); and the next command request. 

Table 2 is a list of the single key 
commands that permit circuits to be 
created on the screen. Figure 1 shows a 
simple circuit created using these com¬ 
mands. This circuit illustrates the shape 
of the most common gates in the gate 
library and how data are actually en¬ 
tered from the diagram. The small 
boxes at gates 2, 4, and 6 represent data 
sources. These are specified by typing A 
(for add a gate) and responding with 
DATA 1 for data channel number 1, 
DATA 2 for data channel 2, etc. 

With the exception of the various 
clock configurations available with 
Micro-Logic, all data are entered 
through data channels (even if that data 
never change—that is, remain logic 1 or 
logic 0 for the entire simulation). The 
data for each channel can be chosen 
when the analyzer module is run. 

After the data sources are chosen, 
the gates are specified. Micro-Logic al¬ 
lows for up to 36 unique gates. Many 
custom gates can be specified by the 
user. For the common logic gates, Mi¬ 
cro-Logic provides preformed AND, 
NAND, OR, and NOR gates of three and 
five inputs. EXCLUSIVE OR gates have 
two inputs and INVERTERS, naturally, 
have one input. A four-input AND gate 
can be made from a five-input AND gate 
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or created with the gate editor con¬ 
tained in the analyzer module. 

The wiring is done next by con¬ 
necting gate outputs to gate inputs. A 
(C)onnection is made by placing the 
cursor at the output of DATA 1 and typ¬ 
ing C. A wire can be drawn across the 
screen by using the cursor-movement 
keys shown in table 2. Although the 
IBM keyboard cursor keys are not used, 
the keys chosen by Spectrum Software 
form a pattern on the keyboard that 
corresponds to the desired direction of 
cursor movement. When the wire 
reaches its final destination, it is con¬ 
nected by typing C once again. 

Notice the small square boxes on 
the wires in figure 1. They indicate that 
a connection has been made. Wires 
crossing one another do not “connect” 
unless specifically told to do so with the 
(C)onnect command. 

Of the 18 predefined gates, only 
eight were used in this example. A max¬ 
imum of 36 gate types can be defined 
with Micro-Logic. They are: INV, NOR3, 
NOR5, NAND3, NAND5, EX-OR, OR3, 
OR3, AND3, AND5, DFFTTL, TFFTTL, 
JKTTL, BUFFER, T GATE, DFFMOS, 
TFFMOS, and aJKMOS. 

Once the circuit is finished, typing 
Q (for Quit) saves it on drive B: and 
returns to the main menu. 

After a circuit has been created 
with the designer module, the next step 
is to prepare to simulate actual circuit 
operations. Selecting the analyzer mod¬ 
ule from the main menu produces the 
analyzer menu. This menu presents 
eight options: Network Editor, Disk Op¬ 
erations, Start a Simulation, Utilities, 

Test Pattern Editor, Gate Library, Clock 
Library, and Return to Main Menu. 

Several initial conditions must be 
set up before a simulation of the circuit 
in figure 1 can be started. First, figure 
l’s circuit, which was saved to the disk 
earlier, must be retrieved. This is done 
by selecting the disk operations option 
and pressing Return when asked for the 
circuit. Micro-Logic will automatically 
select the last designer-module circuit 
and load that into memory. 

For the circuit in figure 1, the test- 
pattern editor must also be used to es¬ 
tablish the binary patterns for the three 
data sources. The test-pattern editor 
permits several pattern options. The 
wave patterns can remain logic 1 or 
logic 0 for the entire simulation, or they 
can produce any variety of logic 1 and 
logic 0 shifts with each clock pulse. In 
this particular example, data source 
number 1 changes from logic 1 to logic 
0 once during the initial eight clock 
pulses. Data source number 2 changes 
twice as fast as data source number 1, 


TABLE 1: Maximum Specifications for Micro-Logic 


FEATURE 

Number of gate types 

Number of data channels 

Number of clocks 

Number of macros in a netlist 

Number of gates (total) in a netlist 

Number of states in a data-channel pattern 

Delay of a gate 

Resolution (number of subcycles per clock) 
Number of tri-state gates in a netlist 


MAXIMUM SPECIFICATION 

36 

36 

9 

30 

1,750 

256 

13 

100 

200 


Number of labels in a netlist (up to six characters) 200 


The maximum limits for Micro-Logic’s design specifications should be sufficient for most 
circuits; 36 gate types and 1,750 gates are more than would normally be required. 


TABLE 2: Designer-module Cursor Commands 

KEY FUNCTION 

I Moves cursor up one (or four) grids 

M Moves cursor down one (or four) grids 

J Moves cursor left one (or four) grids 

K Moves cursor right one (or four) grids 

U Moves cursor diagonally up and left 

O Moves cursor diagonally up and right 

N Moves cursor diagonally down and left 

’ Moves cursor diagonally down and right 

L Positions the cursor at the output of a local gate 

F Flips cursor from (XI) to (X4) steps 

A Adds a gate at the site specified by the cursor 

R Removes a gate from the site specified by the cursor 

C Makes a wiring connection 

P Changes pen status from DRAW to ERASE and back 

H (HELP) Gives abbreviated explanations 

Q (QUIT) Saves current files and returns to main menu 

S Switches pages (0 to 8). Current page is saved 

B (BLANK) Removes the status monitor for screen dumps 

Single key commands are used to build circuits on the screen. The cursor movement 
keys form a pattern that corresponds to the direction of movement. 


and data source number 3 changes 
twice as fast as data source number 2. 
The pattern can be seen in figure 2. 

No special gates were specified for 
this circuit, so the gate library was not 
needed. The clock library was also 
unused, because this circuit did not use 
a clock source. All of the necessary 
steps have been completed, and a simu¬ 
lation can now be started. 

If the simulation option is selected 
from the analyzer menu, the simulation 
prologue appears. It asks 12 questions 
that help the user set up input and out¬ 
put conditions for the simulation (see 
table 3). For this example, the default 
response was used for each option ex¬ 
cept the following: the number of sub¬ 
cycles per clock was set to 25; the op¬ 
tion to pause after filling the screen was 
selected; the network was compacted; 
and the edit/review initial conditions 
feature was chosen. 


Perhaps the most interesting option 
is the one that compacts the circuit. 

With the compacting option, all outputs 
are renumbered to fit within the cur¬ 
rent simulation. If this option is not 
chosen, the first 23 node positions 
would have been visible, but none of 
the gate outputs would have been, be¬ 
cause their node numbers range from 
36 to 180. (Another way to view these 
nodes without using the compacting op¬ 
tion will be explained later.) 

Once all of the questions have 
been answered, the simulation can be 
started. Figure 2 is the timing diagram 
that results from the circuit in figure 1. 
If a graphics screen-dump program has 
been loaded, pressing Shift-PrtSc will 
create a hard copy; pressing any other 
key will cause the simulation to con¬ 
tinue through clock cycle 256. 

A careful study of figure 2 will re¬ 
veal the truth-table definitions for each 
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We asked: 


“How do you like using 

DATA DECISIONS 
MICROCOMPUTERS?” 


They said 




M l looked at two 
other micro ser¬ 
vices but yours was 
far superior. Your people do 
a wonderful job on the 
hands-on evaluations. I 
particularly appreciate the 
way you look at a product 
from a corporate stand¬ 
point, not just from 
the technical point 
of view. 

Gerald Nadeau, Systems Analyst 
Analog Devices, Burlington, MA 



We act as a data resource information center for the rest of 
the company so we try to stay abreast of just about every¬ 
thing. We use Data Decisions services to answer specific 
questions on particular products and market sectors and 
find them a valuable research tool. 

Stephen Lofgren, Group Manager 
NEC Systems Laboratory, Boxborough, MA 




£ £ Just one report saved 
V w me three nights of 
tinkering at a computer store 
on my own time. It's like having 
a consultant sitting right 
there at the end of Adfe 
the desk. Ww 

Bob Butler, Mechanical Engineer 
Gillette Company, Boston, MA 


# fe I’m thoroughly sold on your 
™ ^ services and use them almost 
every day. When I was interviewing 
with Intel, one of the first questions I 
asked was whether they had 
Data Decisions. 

Virginia Franklin. Competitive Market Analyst 
Intel Corporation, Austin, TX 


II 


Your analysts explain highly technical concepts without 
using jargon and yet they don’t insult my intelligence. I'd 
been looking for this type of literature for 11 years and recommend 
Data Decisions to anyone who needs to know what’s 
happening in the world of information processing. 

Paula Brinson, Computer Manager 
Hampton Roads Sanitation District, Virginia Beach, VA 




JF M Your telephone consul¬ 
tants are just outstanding— 
a really great group. They 
provide a timely, personal 
response to virtually Uf JV 
any type of inquiry. 


Stan Leu, Director of Marketing 
DS Agency, Inc., Lubbock, TX 


W hat are all these people so 
enthusiastic about? Data 
Decisions MICROCOMPUTERS is a 
3-volumc monthly updated reference 
service that gives you hands-on evalu¬ 
ations of micro software done by spe¬ 
cially trained experts who test these 
products with the corporate micro 
buyer in mind. 

You also get hardware and periph¬ 
eral analyses that highlight product 
strengths and limitations.. .broad- 
based surveys that quickly lead you to 
the products that meet your needs... 


valid user ratings... lively monthly 
newsletters... action-oriented tech¬ 
nology updates... a comprehensive 
vendor directory... free telephone 
consulting... and more. 

If you’re impressed 
by what MICRO- ^ 
COMPUTERS is 
doing for others, 
simply fill in the 
coupon to see what 
it can do for you. Or 
better yet, phone 
609/429-7100. 


Data Decisions microcomputers 

20 Brace Road • Cherry Hill, NJ 08034 • 609/429-7100 



cats aecisions microcomputers 

20 Brace Road • Cherry Hill, NJ 08034 

\7 | /Cl Please tell me more about 
JL JLji 3« Data Decisions MICRO¬ 
COMPUTERS. 


State. 


Zip 


A133/Y5 
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PROFESSIONAL PROGRAMMER S BULLETIN: 


Be Productive, Be 



The Programmer’s Editor 


BRIEF’S power and flexibility provide 
dramatic increases in programming 
productivity. BRIEF’S ergonomically designed 
human interface becomes a natural extension 
of your mind, allowing you to eliminate 
tedium and concentrate on creativity. 


• WINOOWt 

• FuK UNDO (N Tiro#*) 

• Compile within 

a Mir 

• Keystroke Macros 

• ExM to DOS i n side 


• Programmable Macro 

Language 

BRIEF is a trademark of UnderWare. 

£gl^|t£n£)£terinsjs^rad^ 


Multiple files, 
unlimited size 

“Regular 

Expression” search 

Reconfigure 

keyboard 

Language sensitive 
user controllable 
features (such as 
Auto-Indent for C) 


AVAILABLE FOR PC-DOS, IBM-AT, 
AND COMPATIBLE SYSTEMS 

ONLY *195. 

DEMO AVAILABLE FOR ONLY $10 
(applicable to future purchase) 

CALL TOLL FREE 
800 - 821-2492 

for ‘‘Technical Description” or to order. 



335-P Washington St., Norwell, MA 02061 
617-659-1571 
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BACKUP PROTECTED SOFTWARE 

WITH 

COPY II PC™ 2.0 

COPY II PC is the backup insurance you need to protect your software invest¬ 
ment Voted as one of the most popular programs in PC World, COPY II PC 
makes a floppy backup of most protected software quickly and easily. 


RUN PROTECTED SOFTWARE 
FROM YOUR HARD DISK 


No longer will you have to insert your original floppy. COPY II PC makes using 
your hard disk as convenientas it should be. Works with the most popular busi¬ 
ness software. Call for current list 


Minimum Requirements: IBM PC, XT, or Compaq, 64K Memory, PC DOS (any 
version). One Disk Drive. 

Available at your local dealer or direct from us. 

Current owners may update for $22.95 with the return of your original disk. 


C ENTRAL POINT 
Software, Inc. 


OMLY 

$39.95 

(Plus $3 Shipping & Handling) 


9700 S.W. Capitol Hwy., » 100/Portland, OR 97219 

(503) 244-5782 gg WELCOME 

(Prepayment Required) 

Backup Utilities Also Available for: 
APPLE II, MACINTOSH, and COMMODORE 64 


This product is provided for the purpose of enabling you to make achival copies only. 


of the various gates. For example, look 
at node 4, which defines an AND gate. 
The output of the AND gate will be 
logic 1 only when all of its inputs are 
logic 1. Did it work? Yes, indeed! 

Of course, creating this circuit was 
not a high-powered design project that 
took advantage of a lot of user’s op¬ 
tions, but it was intended only as a 
warm-up exercise. Now that the funda¬ 
mentals of entering and simulating cir¬ 
cuits have been explained, a more in¬ 
teresting example can be presented. 

Micro-Logic contains a useful simu¬ 
lation feature that permits the user to 
select variable gate delays. These propa¬ 
gation delays, simply put, represent the 
time it takes a gate to process the input 
information and produce an output. Fig¬ 
ure 3, a simple, 6-bit JK asynchronous 
up counter that was drawn with the de¬ 
signer module, illustrates this simula¬ 
tion feature. The JK inputs of each flip- 
flop will be held at logic 1 for the en¬ 
tire simulation. The outputs of each JK 
will then be observed on the simulated 
timing diagrams of figures 4 and 5. 

Note that the compacting option 
was not used in figures 4 and 5. In¬ 
stead, the choice of which nodes would 
be viewed was determined by selecting 
the utilities option in the analyzer 
menu. Figures 4 and 3 show the correct 
node numbers instead of the renum¬ 
bered nodes that occurred in figure 2. 

Option number 9 from the simula¬ 
tion prologue permits variations in the 
gate .delays. Figure 4 uses a (F)ixed de¬ 
lay. The fixed delay option sets the gate- 
delay value to one that was defined 
with that particular gate. For this JK flip- 
flop, the fixed gate value is one unit (all 
times are relative to the simulation time 
units). Figure 5, on the other hand, uses 
a (C)alculated delay, based on the equa¬ 
tion T = F + (V * N) where T = total 
delay, F = fixed-delay value, V = vari¬ 
able delay (initially 1 for this gate), and 
N = Fan-out. 

Comparing clock cycle number 65 
in figure 5 with the same cycle of figure 
4 will show how that pattern changes 
for an increased delay. The number of 
potential problems this feature might 
uncover for a circuit is enormous. 

LOADED FOR BEAR 

"Loaded for bear” is a phrase used by 
hunters when they are armed with 
high-powered equipment. To illustrate 
how Micro-Logic takes the user into the 
hunt "loaded for bear,” the next exam¬ 
ple tackles an imaginary design prob¬ 
lem from stan to finish and then imple¬ 
ments the circuit with Micro-Logic to 
discover any mistakes in the original 
design or in the actual circuit operation. 
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TABLE 3; The Simulation Prologue from the Analyzer Module 

SAVE (S) RECALL (R) OR NEW SIMULATION (N) (S,R,N DEFAULT = N) ? 

(N), the default, is the normal simulation mode. If (S) is selected, the timing 
diagrams are saved for later playback. (R) recalls the previously saved diagrams 
for replay. 

ENTER FINAL CLOCK CYCLE TO RUN (DEFAULT = 256) ? 

This option allows the user to specify a number of clock cycles, up to 256, to be 
viewed during a simulation. A technique is provided for higher cycles. 

ENTER THE NAME OF THE DATA CHANNEL PATTERN TO USE 
(DEFAULT = xxx) ? 

Normally, the user will choose the default, which is the just-constructed data- 
channel pattern. However, if a pattern has been previously saved, it can be re¬ 
called at this point. 

ENTER THE NO. OF SUBCYCLES PER CLOCK (5-100, DEFAULT = 20) ? 

This option determines the timing resolution. Each clock cycle can be resolved 
into 5 to 100 subcycles. The gate delay is specified in terms of subcycles. Vary¬ 
ing this option changes the magnification of the timing diagram. 

ENTER THE SCALE FACTOR FOR TIME BASE (1,2,4,6,8 DEFAULT = 2) ? 

The scale factor represents the number of high-resolution points separating 
each unit of subcycle time. A value of 1, for example, will permit 26 clock cycles 
to be displayed at one time. 

PLOT SUBCYCLE GRIDS (Y/N DEFAULT = N) ? 

Draws a vertical line on the timing diagram on each side of a subcycle. This is 
excellent for resolving timing differences, but produces a crowded screen dump. 

PLOT CLOCK GRIDS (Y/N DEFAULT = N) ? 

This option will plot a vertical line at the beginning of each clock cycle. 

PAUSE EACH SCREEN (Y/N DEFAULT = N) ? 

This option causes the system to pause after completing each page. The user 
then is able to study each page in detail and produce a screen dump if desired, 
before continuing on to the next page. 

USE CALCULATED (C), FIXED (F), PRIOR (P) OR UNIT (U) GATE DE¬ 
LAYS (DEFAULT = F) ? 

Each gate in Micro-Logic has a propagation delay value in the specifications for 
the gate. These values can range from 1 to 13 units of subcycle time. They can 
also be redefined by using the gate editor. For the JK flip-flop, the Fixed (F) de¬ 
lay and variable delay are 1 unit. If the Prior (P) option is selected, the delay 
value previously used will be used again. If the Calculated (C) option is select¬ 
ed, then a new value will be calculated based on the Fixed (F) and variable de¬ 
lays and the fan-out in the circuit. 

SAVE RESULTS TO PRINTER (P), DISK (D) OR NEITHER (N) (P,D,N DE- 
FAULT=N) ? 

This option allows the user to save the states of the selected nodes to the 
printer or disk. This can use a large amount of disk space if the circuit is big. 

COMPACT THE NETWORK (Y/N DEFAULT = N) ? 

Normally, the first 23 gate sites are displayed on the timing diagram. Because 
many of these may not be used in a diagram, compacting the circuit removes 
blank gate sites and packs the remaining sites into the 23 displayed lines. This is 
useful for quick checks, but it is far better to redefine the nodes with the utility 
option (analyzer menu). Compacting changes the node numbers to form a se¬ 
quential list that has nothing to do with the original circuit. 

EDIT/REVIEW INITIAL CONDITIONS (Y/N DEFAULT = N) ? 

This feature allows the user to set the values of the initial states of each gate’s 
output. It is useful for sequential design work involving flip-flops, etc. Gate out¬ 
puts can be set to logic 1 or logic 0. 


The analyzer module prologue asks 12 questions to help the user set up parameters 
for the simulation. The default response for each question is presented in parentheses. 



Modular Data 
Acquisition System 

► 12-bit resolution 
• 24 KHz throughput rate 
» 16 channel single ended, 

8 channel differential 
’ LABSTAR Software 


$ 690.00 

• 8-bit resolution 

• 30 KHz throughput rate 

• 16 channel SE, 8 Dl 

$ 490.00 


IEEE-488 GPIB 
Multifunction Board 

• Full GPIB controller capability 

• Three 16-bit interval timers 

• 24 digital I/O lines 

• Software included 

$ 495.00 


Waveform 
Synthesizer Board 

• Generates user-definable signal 

• Up to 2000 points per envelop 

• 200 ns maximum output rate 
per point 

$ 795.00 


Call or write for a complete list of 
our data acquisition products and 
other quality products for your IBM- 
PC, including our RS-232C/RS422 
Serial Communications Board, 
Counter/Timer Module, and 8-bit or 
12-bit D/A Modules. 


QUA TECH, INC. 

478 E Exchange St. 
Akron. OH 44304 

(216) 434-3154 

Please call for more information. 
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FIGURE 2: Simple Circuit Analysis 


DATA1 
DAT A 2 
DATA3 

m 


5 OR 
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7 


NOR 

8 INU 

9 EX-OR 

10 EX-0R2 

4 and 
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0 - 

0 - 
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1 2 3 4 5 6 

SIMULATING BGATES NETWORK USING BGATES PATTERN 


7 8 9 10 

CYCLE=10:SUB-CVCLE=25 


This circuit, which was created using single-key commands, shows Binary patterns are represented in this timing diagram for each of the 

the representation of data sources and the most common gates. basic logic gates for the circuit shown in figure 1. 


In order to accomplish this, a few de¬ 
sign aids are necessary to help create 
the logic circuit. 

Late one Friday afternoon (when 
else!), Frank was given an assignment 
by his boss, A.K. Krumcake of the Cost- 
more Toy Company. Krumcake, being a 
kind soul, gave Frank until the follow¬ 
ing Monday morning to design an LED 
display for the company’s new “Hunt 
the Bear” game. A circuit had been de¬ 
signed by Fedimore Digitab to produce 
a binary count, at random, from 0 to 9. 
Frank’s job was to create a decoder cir¬ 
cuit that would display this number on 
a seven-segment display. “Hunt the 
Bear” was to use Fedimore Digitab’s 
circuit as the binary input source. 

Frank produced his most creative 
effort for a seven-segment display at 6 
p.m. that Sunday night. He then needed 
to produce a truth table (figure 6) to 
represent when the various light seg¬ 
ments would be lit, reduce it (figure 7), 
and implement the logic diagram on 
Micro-Logic’s designer module. 

Fortunately, Frank was an avid 
reader of PC Tech Journal and remem¬ 
bered that a circuit-reduction technique 
appeared in an article called “Simple 
Circuits, Better Circuits,” in the Febru¬ 
ary 1984 issue (William H. Murray and 
Chris H. Pappas, page 118). With the 
optional program, KZYTTL, the reduc¬ 
tion process from truth table (figure 6) 
to Boolean expression (figure 7) took 
only a matter of seconds. He was then 
ready to draw the circuit. 

With nine designer pages to draw 
on and a pressing deadline, Frank de¬ 
cided not to try to squeeze the whole 
circuit onto one page. His luck held 


again, because Micro-Logic allows each 
of the pages to be electrically connect¬ 
ed. Figures 8, 9, 10, and 11 represent 
separate pages that make up the single 
circuit that Frank designed. Gate num¬ 
ber 89 represents the a segment (the 
first of the seven segments), number 
180 represents the h segment, number 
284 the c, number 375 the d , number 
479 the e , number 570 the/, and num¬ 
ber 674 the g. Figure 8 was drawn on 
page 0, figure 9 on page 1, figure 10 on 
page 2, and figure 11 on page 3 of the 
designer’s memory. Notice how electri¬ 
cal connections, from the data sources, 
are made to each page. 

Needless to say, on Monday morn¬ 
ing Frank was the hero of the depart¬ 
ment. Not only had he designed the cir¬ 
cuit, but he had also given them a com¬ 
plete analysis in terms of best-case and 
worst-case conditions. Figure 12, his 
first simulation, allowed a unit (one) of 
propagation delay per gate. This was 
the best-case design. By running the 
simulation again and taking fan-out into 
consideration when calculating the 
propagation delay, he produced figure 
13, the worst-case design. 

What’s more, whereas others might 
have slaved over prototype boards and 
oscilloscopes for the entire weekend, 
Frank accomplished his complete de¬ 
sign of the circuit on the porch of his 
ocean-front condominium. 

Micro-Logic truly is “loaded for 
bear.” When used in conjunction with 
other logic-design tools, such as KEY- 
TTL, Micro-Logic has awesome power. 
The design and analyzer modules are 
easy to use. With the various editors 
provided with the analyzer module, the 


user can design custom gates, data gen¬ 
erators, and clocks. 

In the simulation mode, it is also 
easy to control the actual analysis, in¬ 
cluding expanding and shrinking the 
time axis and customizing the display 
format. The upper limits on design size 
provided with the IBM version should 
allow for the design of a wide range of 
circuits. Micro-Logic also contains a ma¬ 
cro facility that allows circuits, such as 
full adders, to be used again and again 
once they have been designed. 

Micro-Logic seems to have only a 
few minor problems. First, the IBM cur¬ 
sor keys are not used. It is something of 
a bother to look for the I, J, K, and M 
keys when the IBM cursor key pad is 
right there. One other problem is that 
the manual was written to be common 
to both the IBM PC/XT and the Apple. 
For the price, users should not have to 
sort through text to decide whether a 
command is meant for the Apple or the 
IBM. However, these two problems are 
minor and certainly would not keep me 
away from this high-quality product. 

Micro-Logic version 2.5: $450; 

$75 for demo evaluation kit 
Spectrum Software 
1021 S. Wolfe Road, Suite 130 
Sunnyvale, CA 94086 
408/738-4387 
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William H. Murray teaches computer science 
at Broome Community College in Bing¬ 
hamton, NY. With Chris Pappas, he has writ¬ 
ten An Introduction to APL for the IBM PC 
and XT, to be published by Brady Books. 
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FIGURE 3: up Counter Circuit Design 

&*—I-1-1-!-T" 



A six-bit, JK asynchronous up counter, drawn with the designer 
module, is used to illustrate programmable gate delays. 


FIGURE 4: Analysis—Fixed Gate Delay 



S3 54 55 55 57 58 59 (9 61 (2 63 64 65 
SIBILATING FLIP HETHORK USING FLIP PATTERN CYCLfc65:SUB-CYCLfc28 


This simulated timing diagram shows the outputs of the six JK flip- 
flops using a fixed gate delay. The fixed gate value is one unit. 


FIGURE 5* Analysis—Calculated Gate Delay 
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53 54 55 56 57 58 59 60 61 62 63 64 65 

SHUNTING FLIP NETWORK USING FLIP PATTERN CYCLE=65:SUB-CVCLE=20 


Shown in this simulated timing diagram are the outputs of the six JK 
flip-flops using a calculated gate delay. Note that the compacting 
option was used in neither figures 4 nor 5. 


“There’s no magic to using 
your personal computer for 

data acquisition.” Fred Molinari, President 




There’s no trick to it. 

Just take your choice of our new 
single board plug-ins and bring com¬ 
plete analog and digital I/O capabilities 
to your personal 
computer. 

Whether you’re 
working in laboratory 
research or indus¬ 
trial process con¬ 
trol, our single 
boards can give you 
measurement and 
control capabilities 
without having to 
spend big bucks. 

And who 
knows that better 
than the leading sup¬ 
plier of low cost 
data acquisition 
boards, systems, 
and software? 

Our boards 

include A/D with programmable gain, D/A, digital I/O, 
clock and direct memory access capabilities. With power 
and performance to match your PC, our analog interfaces 
provide 12 or 16-bit A/D resolution and direct connection 
for high or low level signal inputs. 

And these boards just plug into the PC’s backplane. 
No messy external boxes or cables. User input connec¬ 
tions are simple with our compatible line of screw 


terminal panels. 


DATA ACQUISITION FOR PC’S 


Bi 


IBM PC ,M 

X 

X 

X 

X 

X 

APPLE II™ 

X 



X 


Tl PROFESSIONAL™ 

X 

X 

X 

X 

X 

DEC RAINBOW™ 

X 

X 

X 

X 

X 

COMPAQ™ Portable 

X 

X 

X 

X 

X 


Data Translation is the leading supplier 
personal computer hardware and software 
for data acquisition and control. 


Comprehensive 
user manuals with 
many programming 
examples get you 
up and running fast. 

So why look 
any further? No other 
analog I/O systems 
can offer PC users 
such quality, power 

such a reason¬ 
able price. 

After all, 
making data 
acquisition easy 
is what we’re 
all about. 

And that’s 
no illusion. 
Call 
(617)481-3700, 


DATA TRANSLATION 


World Headquarters: Data Translation Inc., 100 Locke Dr., Marlboro, MA 01752 (617) 481-3700 Tlx 951-646. 

Translation, Ltd., 430 Bath Rd., Slough, Berkshire SLI 6BB England (06286) 

In Canada: (416) 625-1907. 

IBM PC is a registered trademark of IBM. Apple II is a registered trademark of Apple Computer Corp.TI Profes¬ 
sional is a registered trademark of Texas Instruments, Inc. DEC Rainbow is a registered trademark of Digital 
Equipment Corp. COMPAQ is a registered trademark of COMPAQ Computer Corp. 


European Headquarters: Data 
3412 Tlx 849-862. 
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FIGURE 6: Seven-segment Display Truth Table 


DECIMAL 

DIGIT 


BINARY 

EQUIVALENT 


OUTPUT TO SEGMENTS 




Gate 89 is the output of segment ci\ 180 is the output of segment b. Gate 284 is the output of segment c; 375 is the output of segment d. 


FIGURE 11: Page 3 of the Decoder Circuit 


FIGURE 12: Fixed Gate Delay 



1 DATA A 
14 DATA B 
27 DATAC 
40 DATAD 
89 SEGA 
180 SEG B 
284 SEG C 
375 SEG D 
479 SEG E 
570 SEG F 
674 SEG G 
0 

2 
0 
2 
0 
0 


Gate 675 is the output for segment g. Figures 8-11 combine to form 
the complete decoder circuit. 


0 
0 

1 2 3 4 5 6 7 8 9 10 

SIMULATING DECODE NETWORK USING DECODE PATTERN CYCLE=10:SUB-CVCLE=25 

The best-case design allowed one unit of propagation delay per gate. 
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FIGURE 7: Reduced Logic 


SEGMENT REQUIRED LOGIC 

a. AB + A C + D + AC 

b A’B + AB + C 

c C + A + B’ 

d BC + AB’C + A’B + A’C’ 

e AB + AC 

f B’C + A’C + A’B’ + D 

g BC + B C + A’B + D 

Reduced logic is necessary for each segment of the seven-segment 

display. Karnaugh Mapping or the Quine-McKluskey Method is used. 



Gate 479 is the output for segment e; gate 570 is the output for f. 


FIGURE 13: Calculated Gate Delay 



THE HARD ONE 
15 RIGHT 
TO FIND! 

We’ve Got it at 

ALPHA OMEGA 

COCIPUTER PRODUCTS 




HARD DISK PACKAGE $949.00* 

‘Suggested retail price 


• TURBO 10 is a 10 MB hard disk system, designed for the 
IBM PC®, to achieve IBM PC/XT® capacity, and full PC/XT 
compatibility. 

• Data transfer rate 300% faster 

• Ideal with the use of serious application programs, 
such as DBase III,™ Framework, Lotus 1,2,3,™ 
Symphony,™ Micropro Wordstar, etc.... 

• 13 month defective exchange policy, covering both parts 
and labor. 

• TURBO 10 comes complete with all necessary interfacing 
and cabling, professionally written installation and user 
documentation. 

• Speed, Convenience, Affordability, and Reliability...at 
Alpha Omega Computer Products we put it all together 
for you. 

Corporate purchase orders are welcome. Please call for 

personal service on terms and quantities. 


Contact your local dealer, 
and ask for the TURBO 10. 
or call: 


j^j 

(ill! 345-4422 

18612 Ventura Blvd., Tarzana, CA 91356 

All products are pre-tested before delivery, and are guaranteed for 13 months. Within 
this period, defective returns must accompany an RMA number. All other returns 
subject to a 10% restocking fee. Please include S6 for shipping and handling. There will 
be an additional S4 surcharge on COO orders. Calif, residents' include 6.5% sales tax. 

Dealer inquiries invited 
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PC Tech Journal Program Listings on Diskette. 


that’s right! You don’t have to 
type in detailed program listings 
lis March issue. You can order 
them on a LISTING DISKETTE™ 


T 

type 
from this 


CALL TOLL-FREE 1 - 800 - 526-0790 

New Jersey residents: (201-540-0445) 

OR MAIL COUPON BELOW 


from PC Tech Journal. And on the 
same diskette you’ll also receive the 
program listings for the upcoming 
April issue. 

Certain listings require use of 
other material (e.g., Pascal compiler). 
Please consult the relevant article in 
the magazine. 

For your added convenience, we 
also offer two other LISTING 
DISKETTES from previous issues. 
They’re all listed in the coupon. To 
order, simply fill it out. Charge-card 
customers can also use our toll-free 
telephone numbers. (Sorry, no C.O.D. 
or “hill me” orders.) 


m M . PC TECH JOURNAL 

__ i IT yjf 1 J Listing Diskette Service 
OURNAL 39 East Hanover Avenue 
Morris Plains, NJ 07950 
Please send me the following Listing Diskettes: 


□ No. 8—Mar. & Apr. ’85 issues.$19.95 

□ No. 7—Jan. & Feb. ’85 issues.$19.95 

□ No. 6—Oct., Nov. & Dec. ’84 issues ... $1995 

Total $_ 


□ Check Enclosed 
□ MasterCard 
No_ 


Signature. 

Name_ 

Company. 

Address_ 

City 


□ Please charge my credit card: 
□ Visa □ American Express 

-Expiration Date_ 


State 


Zip_ 


^ Please allow approximately four to six weeks for delivery. 































Plotting Data 

An assembly language program for screen 
display of digitized waveforms 


PETER G. AITKEN 



T he digital computer has become a 
common sight in scientific and en¬ 
gineering laboratories. The IBM 
PC is a good candidate for laboratory 
use (see “Passing the Lab Test,” Peter G. 
Aitken, PC Tech Journal, January 1984, 
p. 74). One common application is to 
interface a PC to an analog-to-digital 
converter (ADC) so that electrical sig¬ 
nals can be digitized and stored in the 
computer’s memory. 

The result of such a process is 
usually a data array in which successive 
array elements contain digital numbers 
representing the measured signal volt¬ 
age at successive time intervals. This 
data can be stored on disk, processed 
mathematically, or manipulated in other 
esoteric ways, such as to provide a 
graphic representation in which the dig¬ 
itized data are converted back to some 
sort of analog form closely resembling 
the original waveform. One way to do 
this is to use the computer monitor 
somewhat like an oscilloscope, where 


each datum is displayed as a point on 
the screen with the time dimension 
represented horizontally and the volt¬ 
age represented vertically. If the com¬ 
puter’s graphics resolution is sufficient, 
that is, if the points can be placed suffi¬ 
ciently close together, the resulting dis¬ 
play can be virtually indistinguishable 
from the original signal. 

Duke University Medical Center in 
Durham, North Carolina, has two PCs, 
equipped with Tecmar Lab Master 
boards, that are used to digitize and 
store waveforms from biomedical ex¬ 
periments. The IBM color/graphics 
adapter, with its 640-by-200 high-resolu¬ 
tion graphics mode, is well-suited for 
this purpose (although 400-point verti¬ 
cal resolution would be even better). 
The programs used, written in BASIC, 
could use the PSET statement in a FOR- 
NEXT loop to plot data points that were 
stored in an array. It takes about seven 
seconds to plot 640 points on the 
screen using interpreted BASIC; compil- 
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FIGURE 1: Waveform With Grid 
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FIGURE 2: Waveforms With Offset Variations 
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This display is produced by PLOTTEST.BAS with the grid% param¬ 
eter set to a nonzero value; if it is set to zero, no grid is plotted. 


These waveforms were produced using PLOTTEST.BAS and varying 
the offset% parameter, which may be set to any integer value. 


ing the program reduces this time to 
about two seconds. Some of the appli¬ 
cations, however, would benefit from 
even faster processing. To obtain maxi¬ 
mum speed, an assembly language rou¬ 
tine was written to do the plotting. 

The first routine was written to 
take advantage of one of the PC’s sys¬ 
tem resources, namely the type 10H 
video I/O interrupt. Interrupt 10H 
makes writing the routine quite straight¬ 
forward, because it allows access to the 
system’s bit-mapped graphics capability 
from assembly language without having 
to deal with all of the details of the 
graphics board’s memory. This first at¬ 
tempt resulted in a tenfold speed im¬ 
provement over compiled BASIC. 

Yet, the source listing for the type 
10 interrupt in IBM’s Technical Refer¬ 
ence Manual shows that the code is 
quite inefficient when used only to 
clear the screen or to write a dot in 
high-resolution mode. By incorporating 
customized routines for these two func¬ 
tions into the plotting program, an even 
greater speed advantage is realized. 

The subroutine PLOT ASM, shown 
in listing 1, is intended to be called 
from a BASIC program, but it could be 
easily modified for use with any lan¬ 
guage. Listing 2, PLOTTEST.BAS, is a 
BASIC program that demonstrates the 
use of the PLOT subroutine. 

The video mode must be set to 
640-by-200 graphics by the calling pro¬ 
gram. In addition, the routine requires 
that six parameters, which control vari¬ 
ous aspects of the display, be passed to 
it by the calling program. The parame¬ 
ters are all integer variables, and the 
call is as follows: 

CALL PLOT (grid% ,clr% ,offset%, 
scale%, addr% ,stp% ) 


The parameters that are passed to PLOT 
are described below. 
grid%. If grid% is set to any nonzero 
value, a grid of vertical and horizon¬ 
tal lines is plotted along with the 
waveform as shown in figure 1. If it is 
set to zero, no grid is plotted. 
clr%. If clr% is set to any nonzero val¬ 
ue the screen is cleared. If it is set to 
zero the screen is left undisturbed. 

T 

Rhe subroutine PLOT.ASM, 
though intended to be called 
from BASIC, can be modified 
for use with any language. 

This option is used to superimpose 
several waveforms as illustrated in 
figures 2, 3, and 4. 

offset%. This parameter specifies the 
offset of the vertical zero point and is 
normally set in the range 0-199, but 
may be set to any integer value. For 
example, if offset% is set to 100, data 
values of 0 will appear centered verti¬ 
cally on the screen; if set to 0, data 
values of 0 will appear at the top of 
the screen. Figure 2 illustrates the ef¬ 
fects of varying this parameter. 
scale%. The data values are divided by 
scale% before being plotted. This is 
necessary because integer data values 
can range between -32,768 and 
+32,767, while the graphics card uses 
a vertical plotting range of 0-199. In 
addition, since the vertical coordi¬ 
nates of the IBM board are inverted, 
with larger values being plotted to¬ 
ward the bottom of the screen, the 
program inverts the data back, so that 


larger (positive) values are plotted at 
the top of the screen. If scale% is set 
to 0, the routine does not invert, di¬ 
vide, or offset the data. This is useful 
when the data in the array have al¬ 
ready been converted to graphics 
coordinates: omitting the division 
step saves considerable time. Figure 3 
shows the effects that can be ob¬ 
tained by varying scale%. 
addr%. This parameter is the starting 
address of the data array to be plot¬ 
ted. The statement immediately pre¬ 
ceding the CALL statement should be 
addr%=VARPTR(x%(i,j,...)), in which 
x%(i,j,...) is the first data array ele¬ 
ment to be plotted. For example, if a 
data array is dimensioned as 
x%(2000,2,2), then setting addr% 
equal to VARPTR (x%(200,2,2) ) will 
result in elements x%(200,2,2) 
through x%(840,2,2) being plotted. 
stp%. The horizontal resolution of the 
color/graphics adapter is 640 points— 
the maximum number of data points 
from one waveform that can be dis¬ 
played at one time. The program al¬ 
lows the option of displaying fewer 
points, however; 320 or 160 data 
points may be displayed using the en¬ 
tire width of the screen. Stp% must 
be set equal to 1,2, or 4; this value is 
not range-checked by the program. If 
set to 1, then 640 data points starting 
at addr% are plotted; if set to 2, then 
320 are plotted; if set to 4, then 160 
are plotted. In each case the plot fills 
the horizontal extent of the screen. 

In addition to displaying wave¬ 
forms collected with an ADC, the PLOT 
subroutine can be used to display data 
obtained via an RS-232 or IEEE-488 in¬ 
terface or data generated by some 
mathematical process such as process 
simulation. A graphics screen-dump 
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FIGURE 3l Waveform With Scale Variation I FIGURE 4: Waveform With Step Variation 



Changing STEP 



Waveforms like these can be produced using PLOTTEST.BAS and 
varying the value of the scale% parameter passed to PLOT. 


By setting the stp% parameter to 1, 2, or 4, waveforms with a 
varying number of data points can be produced with PLOTTEST.BAS. 


program, such as GRAPHICS.COM sup¬ 
plied with PC-DOS 2.0, can be used to 
obtain a hard copy of the screen dis¬ 
plays that are created by PLOT. 

Execution speed could be slightly 
enhanced by placing the code that ac¬ 
tually plots a point (“put_point”) in¬ 

side the plotting loop rather than being 
called as a subroutine. A call to a near 
procedure requires 19 clock cycles 
(byte operand) or 23 clock cycles 


(word operand), and an intrasegment 
return requires 20 clock cycles if the 
stack is not popped. Since this proce¬ 
dure is called 640 times, eliminating 
these statements could save up to 5.8 
milliseconds per plot (43 clocks times 
640 calls times 210 nanoseconds/clock 
= 5.8 ms). The range-checking of Y 
could also be dispensed with, if the 
user is confident that the data will not 
go outside this range, for an additional 


savings of up to 2.15 ms per plot. PLOT 
is, however, a reliable and useful pro¬ 
gram that potentially may find as much 
use in other circumstances and for oth¬ 
er disciplines as it has already found in 
the laboratory at Duke University. l |m ^» 

Peter G. Aitken, Ph.D., works in the depart¬ 
ment of physiology at Duke University Medi¬ 
cal Center in Durham, North Carolina. He is 
a computer consultant and has written sev¬ 
eral articles for this magazine. 


FABS 


SOFTWARE DEVELOPERS 

Save thousands of dollars! Save hundreds of hours! 

by using our assembly language subsystems 

B-TREE SUB-ROUTINES 

Internationally known and used in many best selling application programs . . . Rapid access and maintenance 
of large files with fixed-length records . . . Versions available for CP/M-80, CP/M-86, MP/MII, MS DOS, PC DOS, 
Microsoft BASIC(s), COBOL, FORTRAN, PASCAL, PL/I, CBASIC, CB80, CB86, CBASIC, CBASIC 86, LATTICE C. 

RETAILS FOR $150 DEALER/OEM PRICES AVAILABLE 

C A D C Dl IIC Expanded version of our FABS products... Up to millions of records DEP on Key Size . . . Extremely fast on unlimited 
iMuO I LUu number of keys . . . Re-indexing program included ... Can be used on files as large as your system can hold. 

RETAILS FOR $195 DEALER/OEM PRICES AVAILABLE 

SORT/MERGE SUB-ROUTINES 

Optimized for very large files; stand-alone or callable sub-routine, extremely fast. . . Versions available for CP/M 80, 
CP/M 86 MP/MII, MS DOS, PC DOS running Microsoft BASIC(s), FORTRAN, PASCAL, CBASIC, CBASIC 86, CB80, 
CB 86, LATTICE C. 

RETAILS FOR $150 DEALER/OEM PRICES AVAILABLE 


AUTOSORT 


DATA, SCREEN, REPORT MANAGER 


HD C A DC A hi 9 h| y capable DATA BASE package designed to perform for everyone from the novice user in the Stand-Alone 

UD a rnDu mode to the professional programmer in the Run-Time mode . . . Creates files, forms, reports, handles screening . . . 

B-Tree Indexing, high speed sorting capabilities . . . Run-Time mode use with BASIC INTERPRETER/COMPILER . . . 
For MS DOS, PC DOS on IBM PC/XT, DEC Rainbow, Victor 9000, Sanyo, Fujitsu, etc. 

RETAILS FOR $295 DEALER/OEM PRICES AVAILABLE 

For more detailed information concerning any of our products, please contact us: 

COMPUTER CONTROL SYSTEMS, INC 

298 - 21st Terrace, S.E., Largo, Florida 33541 (813) 586-1886 
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New 1/2" Tape 

_A^Controller for the IBM-PC 

TC-PC is a high performance tape 
controller for the IBM-PC with these 
important features: 

• Capable of reading and writing 
industry standard 1/2" tape 

• Comprehensive software tools 
supplied 

• 8 bit parallel recording with parity 
and read-after-write verification of 
data 

• Compatible with most nine track 
formatted tape drives 

• Operates with tape drive speeds up 
to 120 inches per second; allows 
data transfer rates of up to 192,000 
bytes per second 

• Economically priced at $880 , 

For more information on the TC-PC, J 

call or write today. jg 

Dealer/Distributor inquiries invited. M 

OVERLAND DATA, IND. f 

^ 5644 Kearny Mesa Rd., Suite A 

San Diego, CA 92111 
^^^Tel. (619) 571-5555 
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Fortran Scientific Subroutine Package 

Contains Approx. 100 Fortran Subroutines Covering: 

1. Matrix Storage and Operations 7. Time Series 

2. Correlation and Regression 8. Nonparametric Statistics 

3. Design Analysis 9. Distribution Functions 

4. Discriminant Analysis 10. Linear Analysis 

5. Factor Analysis 11 Polynomial Solutions 

6. Eigen Analysis 12. Data Screening 

Sources Included 


$295.00 


FORLIB-PLUS™ 

Contains three assembly coded LIBRARIES plus support. 
FORTRAN coded subroutines and DEMO programs 

The three LIBRARIES contain support for GRAPHICS. 
COMMUNICATION, and FILE HANDLING/DISK SUPPORT An 
additional feature within the graphics library is the capability of one 
fortran program calling another and passing data to it. Within the 
communication library, there are routines which will permit interrupt 
driven, buffered data to be received. With this capability. 9600 
BAUD communication is possible. The file handling library contains 
all the required software to be DOS 3.0 PATHNAME compatible. 

STRINGS & THINGS™ 

Support for CHARACTER MANIPULATION (string support), 
SHELL, BATCH, MUSIC, CMD LINE, and ENVIRON CTRL. 

$69.95 each 

P.O.Box 2517 ALPHA 

Cypress. CA 90630 FL— ??S p ,Vc‘! (714)894-6808 

California residents, please add 6% sales tax 

Versions available for IBM Professional Fortran 
or MICROSOFT 3.2 Fortran 


LISTING 1: PLOT.ASM 


PLOT 

Copyright (C) 1984 Dr. Peter G. Aitken 
Department of Physiology 

Duke University Medical Center, Durham, NC 27710 

This subroutine uses the IBM color graphics board in the 
640 X 200 high resolution mode to display analog waveforms 
that are stored as a series of values in an integer array. 
Format: call plot (grid*,clrX,offset*,scale*,addrX.stpX) 

if grid*<>0 a screen grid is plotted; 
if grid*=0 no grid is plotted. 


if clr*<>0 the screen is cleared; 
if clri=0 the screen is not cleared. 


offset* sets the 
this is normally 

vertical offset of the display; 
set in the range 0-199. 

scale* sets the vertical gain of the display, with 
smaller values of scale* giving more gain. 

addr* is the address (i.e., offset within the 
data segment) of the first array element to be 


plotted. 



stp* must equal 

1, 2, or 4: it determines if 

* 

640 (step*=l), 
data points are 

320 (step*=2) or 160 (step*=4) 
plotted. Value not range checked. 

sseg 

segment 

dw 

stack ;set up stack 

50 DUP (?) 

sseg 

dseg 

ends 

segment 

;set up data segment with re¬ 

array 

divisor 

step 

dw (?) 
dw (?) 
dw (?) 

served memory locations for 
;the 6 parameters to be 
jpassed by the calling program. 

off set 

clear 

grid 

dw (?) 
dw (?) 
dw (?) 



dseg 


video 

video 


cseg 


segment at 0B800H 
ends 


segment public 'CODE' 


assume cs:cseg,ssrsseg.ds:dseg.es:video 


public 

PLOT 

;declare N PL0T“ public 
;so it can be called 

PLOT proc 

far 

;from another program. 

push 

bp 

;save register 

;the next block of code gets the 6 

parameters passed 

;by the calling program 

and stores 

them in the proper locations 

mov 

bp,sp 


mov 

si ,[bp]+16 


mov 

dx, [si ] 


mov 

grid.dx 

;lst parameter in GRID 

mov 

si ,[bp] + 14 


mov 

dx ,[si] 


mov 

clear,dx 

;2nd parameter in CLEAR 

mov 

si ,[bp]+12 


mov 

dx.Csi] 


mov 

off set.dx 

;3rd parameter in OFF SET 

mov 

si ,[bp]+10 


mov 

dx.Csi] 


mov 

divisor,dx 

;4th parameter in DIVISOR 

mov 

si ,[bp]+8 


mov 

dx.Csi] 


mov 

array,dx 

;5th parameter in ARRAY 

mov 

si ,[bp]+6 


mov 

dx.Csi] 


mov 

step ,dx 

;6th parameter in STEP 

push 

es 

;save es value 

mov 

dx,0B800H 

;point es at video ram 

mov 

es ,dx 


;if CLEAR = 0 jump ahead, if CLEAR 

<> 0 clear screen. 
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mov 

cmp 

dx.clear 
dx ,0 


je 

no clear 


;the next 5 lines clear 

the screen by 

using the STOSW instruction 

;to place 0 in all words 

of video memory. 

mov 

cx,2000H 

;video ram word count 

mov 

mov 

cld 

ax ,0 
di ,0 

;start at offset 0 
;set forward direction 

rep 

stosw 


;if GRID <>0 put a grid 

on the screen 

- else jump 

no clear: mov 

cmp 

dx .grid 
dx,0 


je 

no grid 


;first do horizontal grid lines 


mov 

call 

ax,199 
horiz 

;plot line in row 199 

mov 

Nl: call 

sub 

ax,175 
horiz 
ax,25 

;plot line in row 175, 

; 150, etc. 

jns 

Nl 

;if dx not < 0, do another 

;now do vertical grid lines 


mov 

call 

cx,639 
vert 

;plot line in column 639 

mov 

N2: call 

sub 

cx,560 
vert 
cx ,80 

;plot line in column 560, 

;480, etc. 

jns 

N2 

;if cx not < 0, do another 

;the next block of code 

initializes cx, which will count loops. 

;and si, which is used 

as an offset pointer within the data array 

no grid: mov 

cx,640 

;count in cx 

mov 

cwd 

idlv 

ax,1280 

step 

•.offset for start of plot 
-.will be 1278 for step=l, 

;638 for step=2, and 318 

mov 

sub 

si ,ax 
si,2 

;for step=4 - 

;now we start to plot 



mov 

bx,array 

;put array base address 

plot loop: sub 

jcxz 

cx.step 

done 

;in bx 

-.subtract STEP from cx; 

;if the result is less 

mov 

cmp 

ax,[bx][si] 
divisor ,0 

;than 0, we're done. 

;get array element 
;if divisor=0 jump ahead 

jz 

neg 

cwd 

no div 

ax 

-.negate It 

jconvert to double word 

idi v 

add 

divisor 
ax,off set 

;divide by scaling factor 
;add the offset 

;now ax has the row number, which can range from 0 to 199. 

;The next 4 lines check to see if ax is within this range; 

;if ax less than 0 or greater than 199 the point is not plotted. 

no div: cmp 

jl 

ax,0 

skip 


cmp 

jg 

ax,199 
skip 


call 

put point 


skip: sub 

si,2 

decrement data pointer 

jmp 

plot loop 

;to point at next array 
; element go back and 
;do another 

done: pop 

pop 

ret 

es 

bp 

12 


PLOT endp 

*********** 

;subroutines 



/horiz" places a row of dots across 

the screen, placing a 



Disk-to-Disk Transfer 
with 

MEDIA MASTER™ 

MEDIA MASTER gives you instant access to CP/M and 
MS-DOS programs and data by allowing your IBM PC or 
XT to READ, WRITE, and FORMAT over 70 different 
computer formats. 

The disk formats supported by the program include: DEC 
VT180, Osborne (DD), Morrow, IBM PC (CP/M-86, PC- 
DOS 1.0 & 2.0), Heath Z100, Heath w/ Magnolia CP/M, Tl 
Professional CP/M, TRS-80 IV CP/M+, Xerox 820 II, NEC 
PC-8001 A, Actrix, Kaypro 11/2, Zenith Z90, and dozens 
more! 

MEDIA MASTER allows you to make CP/M to MS-DOS 
and MS-DOS to CP/M file conversions, copy files, display 
or print directories, erase files, and type or print files 
using easv menu steps! 

Ask for MEDIA MASTER at your local IBM dealer or send 
$39.95+$2.50 S/H. (CA residents please add 6%.) To 
order COD (we pay all COD fees!) call our 24-HOUR 
TOLL FREE NUMBER: 800-824-7888, and ask for 
Operator 251. 


Dealer Inquiries Invited 

4573 Heatherglen Ct., Moorpark, CA93021 
Technical Questions: 805-529-5073 
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Multi-Tasking — Real Time 

Software System for ibm-pc 
ANDROMEDA™ 

with utility programs PC-Debug™ and C-Chain™ 

•Designed for real time automation, data acquisition 
and monitoring applications. 

•Offers full DOS compatibility or can run completely 
independent of DOS. 

•Virtually unlimited in the number of tasks that can 
be run concurrently. 

•Supports extensive split-screen/windowing for both 
console and serial connected terminals. 

• Provides customizable modules for specific serial ter¬ 
minals, printers and for adding your own executive 
calls. 

•May be ROM resident — requires only 12K of 
memory. 

•Tasks are written in C language. 


Special Introductory Price 

Andromeda™ with manual and 

demonstration programs.$ 295.00 

Demonstration program only.18.00 

PC-DEBUG™ optional module and manual.95.00 

C-CHAIN™ optional module and manual.95.00 


Order by phone, ask for Sales Dept., Visa & MC accepted. 



RAYTRONICS 


7392 Trade St. • San Diego, CA 92121 • (619) 566-7515 
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;dot in every 15th column. The calling program must pass the 


;desired row number (0- 

199) in ax. 


hor iz 

proc near 



mov 

cx,630 

•.starting column number 

HI: 

call 

put point 



sub 

cx ,15 

decrement column number 


cmp 

cx,0 

;if cx>=0 do another 


jge 

HI 



ret 



horiz 

endp 



**************************************************************** 

;"vert" places 

a column 

of dots down 

the screen, placing a dot 

;in every 6th 

row. The 

calling program must pass the desired 

•.column number 

(0-639} 

in cx 


vert 

proc 

near 



mov 

ax,198 

;starting row number 

VI: 

call 

put point 



sub 

ax ,6 

•.decrement row number 


cmp 

ax ,0 

;if ax>=0 do another 


jge 

VI 



ret 



vert 

endp 



■ t ********** + *******1t*ir1t*1r1Htit****1i ****** ****** ****************** 

;This subroutine puts a 

point on the high resolution graphics 

•.screen. Enter 

with Y (0-199) in ax, 

X (0-639) in cx, and es 

•.pointing to video ram 

(B800). All 

registers are preserved. 

put point 

proc 

near 



push 

si 

;save all registers used 


push 

bx 



push 

cx 



push 

ax 


push 

cx 

-.save cx and ax again for 

push 

ax 

-.program use 

and 

ax,0FEh 

;strip odd/even bit of Y 

sal 

ax ,1 


sal 

ax,l 


sal 

ax,l 

;ax=ax times 8 

mov 

bx.ax 


sal 

ax,l 


sal 

ax, 1 

;ax=ax times 32 

add 

ax ,bx 

;ax=ax times 40 

pop 

bx 

;now bx has original ax 

sar 

bx ,1 

;low bit into CF 

jnb 

even 

;if low bit was 0, y is 

add 

ax,2000H 

;even. if odd, adjust 


;for video odd row 
;addresses 


; now ax has 40*Y if Y is even and 40*Y+2000H if Y is odd - 
;this is the address of the leftmost video byte in the row 
;in which this point is to be put. We now must add (X/8) to 
;get actual address 


even: sar 

Cx, 1 


sar 

cx, 1 


sar 

cx.l 

;cx=x/8 

add 

ax ,cx 

;now ax has final address 

mov 

si ,ax 


POP 

cx 

-.now cx has original x 

;now to determine the 

bit to set 


and 

cx,0007H 

;now bx has x mod 8 

mov 

al,80H 

;start with mask 10000000B 

shr 

al,cl 

•.shift bit right to correct 



•.position 

or 

al ,es: [s i ] 

;put in any other bits 



;that are already set in 



;that byte of video ram 

mov 

es:[si],al 

-.put it back in video ram 

pop 

ax 


pop 

cx 


pop 

bx 




Advanced Software for Today's Executives 


PRESENTATION 

GRAPHICS 



While you're still using your favorite 
spreadsheet package . . . 

How would you like to have: 


EXECUTIVE 

DESK 


Other Features: 

SMOOTHING SEASONAL ADJUSTMENT 

PULL-DOWN CALCULATOR ANALYSIS OF VARIANCE 
SCRATCH PAD SLIDE FACILITY 

CROSS TABULATION PLOTTERS 

TELEPHONE BOOK NET PRESENT VALUE 

NONLINEAR MODELS INTERNAL RATE OF RETURN 


4 


srrsrr 


DATA 

MAINTENANCE 


- ai: 

1!! ! 

: 1 Ifcir! 


FORECASTING 


. . . and a lot more! 
Make the executive move to 


EXEC * U * STATINC. 

Research Park, 2 Wall Street Princeton, NJ 08540 (609) 924-9357 
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pop si 

ret 


gosub 1000 : clr*=0 : next offset* 
gosub 1500 

put point endp 


x$="Changing SCALE" 

.★a************************************************************* 


cl r*=1 : grid*=0 : stp*=l : offset*=100 

cseg ends 


for scale%= 13 to 2 step -1 

end 


gosub 1000 : clr* 3 0 : next scale* 
gosub 1500 

LISTING 2: PLOTTEST.BAS 


x$="Changing STEP" 

'BASIC program to demonstrate PLOT assembly language routine. 


clr*=l : grid*=0 : scale*=8 : offset*=40 



stp%=4 : gosub 1000 

' compile: BASCQM plottest/n 


stp%=2 : clr*=0 : offset*=100 : gosub 1000 

’ link: LINK plottest+plot 


stp*=l : clr*=0 : offset*=160 : gosub 1000 



gosub 1500 

40 els : locate 15,10 


' 

input "Color/graphics adapter needed - continue (Y/N)" ;k$ 


x$="waveform scrolling with scale=0" 

if k$=“N" or k$=“n" goto 2000 


els : locate 2,1 : print x$ 

if k$="Y" or k$="y" goto 50 else goto 40 


for i*=0 to 1280 

50 dim x%(1280) : delay=6000 : screen 2 


x*(i*)=x*(i*)\6+100 

• 


next 

55 els : locate 18,10 


gosub 1500 

print "Now calculating waveform array..." 


clr*=l : grid*=0 : scale*=0 : offset*=100 : stp*=l 

60 for i%=0 to 1280 


for i*=0 to 600 step 10 

q=sin(i**3.14/60) 


addr* a varptr(x*(i*)) 

q=300*q 


call plot (grid*,clrX,offset*,scale*,addrX.stpX) 

x% (i%) = i nt (q) 


next 

next 


' 

* 


locate 24,34 : print "A=again E=exit" 

x$="Entire waveform without grid" 


900k$=inkey$ : if k$=“" then goto 900 

clr*=l : gridX=0 : stp*=l : scale*=10 : offset*=100 


if k$="A" or k$="a" then goto 55 

gosub 1000 


if k$="E" or k$= M e" then goto 2000 else goto 900 

gosub 1500 


' 

• 


1000 addrX=varptr(xX(0)) 

x$="Entire waveform with grid.. 


call plot (grid*,clrX,offset*,scale*,addrX.stpX) 

clr*=l : grid*=l : stp*=l : scale*=10 : offset*=100 


locate 2,1 : print x$ : return 

gosub 1000 


' 

gosub 1500 


1500' delay loop 

' 


for w=l to delay 

x$=“Displaying several waveforms by varying OFFSET" 


next w 

clr*=l : grid*=l : stpl=l : scale*=10 


return 

for offset*=10 to 190 step 20 


2000 screen 0,0,0 : end 


8087 AND 80287 TECHNICAL TOOLS 


87FFT performs Forward and Inverse FFTs 
on real and complex arrays which occupy up to 
512 K bytes of RAM. Also does convolutions, auto 
correlations, hamming, complex vector multiplica¬ 
tion, and complex to radial conversions. Callable 
from MS Fortran or 87 BASIC/IN LINE.... $150 

87FFT-2™ performs two-dimensional FFTs. 
Ideal for image processing Requires87FFT...$75 

MATRIXPAIC manages a MEGABYTE! 

Written in assembly language, our runtime 
package accurately manipulates large matrices 
at very fast speeds. Includes matrix inversion and 
the solution of simultaneous linear equations 
Callable from MS Fortran 3.2, 87MACRO, 

87 BASIC/IN LINE, and RTOS.each $150 

DATA ACQUISITION PACKAGE 

Interactive, user-oriented language which allows 
the acquisition and analysis of large data 
streams. CALL 

GRAPHICS PACKAGES 

Energraphics (stand alone).295 

Grafmatic for MS Fortran or Pascal.125 

Plotmatic for Grafmatic.125 

Halo for Basic, C or Fortran.each 150 


87 BASIC/IN LINE” converts the output of 
the IBM Basic Compiler into optimized 8087 
inline code which executes up to seven times 
faster than 87BASIC. Supports separately com¬ 
piled inline subroutines which are located in their 
own segments and can contain up to 64K bytes of 
code This allows programs greater than 128K! 
Requires the IBM Basic Compiler and Macro 
Assembler. Includes 87BASIC.$200 


DFixer 

A disk utility which thoroughly checks PC or AT 
hard disks for bad sectors and updates the MS 
DOS file allocation table accordingly.149 

RTOS - REAL TIME OPERATING SYSTEM 

RTOS is a multi-user, multitasking real time oper¬ 
ating system. It includes a configured version of 
Inters iRMX-86, LINK-86, LOC-86, LIB-86, OH-86, 
and Microway’s 87DEBUG. Runs on the IBM-PC, 
XT, PC-AT and COMPAQ.400 


INTEL COMPILERS 1 


FORTRAN-86.750 

PASCAL-86.750 

PL/M-86.500 

87C (LATTICE/MICROWAY).750 

ASM-86.200 


OTHER TOOLS URS - Universal Run Time System 1 

Alpha Software ESP. .■■•••••..Generates programs with the Intel compilers 

^o a ^i l D eklC ^J 00lb0X ' or Gra P hlcs .. which run on other operating systems MS-DOS 

COSMOS Revelation.850 version is inc | uded RTOS 

MAYNSTREAM Xenix-286 Version.300 

Maynard’s portable streaming tape backup SoftScope Symbolic Debugger^OO 

60 megabyte version.1695 w 0£ > ami * , •, 

rartriHnP 50 ’Requires RTOS or iRMX-86. All Intel compiler 

9 . names and iRMX-86 TM Intel Corp 


Micro 

lAlay 


P.O. Box 79 
Kingston, Mass 
02364 USA 
(617) 746-7341 


You Can 
TalkToUs! 


8087-3 5mhz $149 

Including DIAGNOSTICS and 180-day warranty 
For IBM PC and compatibles 

8087-2 8mhz $275 

For Wang AT&T, DeskPro, NEC, Leading Edge 

80287-3 5mhz $275 


For the IBM PC AT 

64K RAM Set $22 

256K RAM Set $135 


128K RAM Set pc at $185 
NUMBER SMASHER™ -.1590 

9.5mhz 8087 coprocessor board for the IBM PC 

FORTRAN and UTILITIES 


Microsoft Fortran 3.2.229 

IBM Professional Fortran.545 

Intel Fortran-86 1 .750 

FORLIB+.65 

STRINGS and THINGS.65 

BASIC and UTILITIES 

IBM Basic Compiler.270 

87 BASIC/INLINE.200 

Summit BetterBASIC™.175 

Summit 8087 Module.87 

MACRO ASSEMBLERS 

IBM Assembler with Librarian.155 

87 MACRO.150 

Microsoft Assembler V 3.0.125 

PASCAL 

Microsoft Pascal 3.2.209 

Borland Turbo.35 

Turbo with 8087 Support.85 

APL 

STSC APL*'PLUS/PC.475 

Pocket APL.85 

c 

Microsoft V 3.0.CALL 

Lattice.299 
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Spending more time searching for the 
technology...than using It? 


DATA SOURCES 
systematically organizes 
all your DP options! 


No other resource puts over 20,000 
systems and applications software pack¬ 
ages...over 17,000 hardware and data 
communications products...and some 
9,000 company profiles instantly at 
your fingertips. 

DATA SOURCES is conveniently 
indexed to help you locate the products 
you seek quickly...find others you may 
not be aware of...and determine their 
capability and compatibility at a 
glance. You’ll use... 

...The Product Index, with its com¬ 
plete listing of every product covered 
by DATA SOURCES, to lead you to 
the larger listing quickly. 

...The Company Profile Index, to 
help you identify all the product 


areas in which a firm is currently 
involved easily. 

...The Company/Product Index, to 
find each vendor’s full range of prod¬ 
ucts within each equipment category 
instantly. 

...The Software Index, to help you 
access specific packages, even if 
you’re not sure of the author or prod¬ 
uct classification. 

And DATA SOURCES’ handy compari¬ 
son charts let you review similar products 
by multiple manufacturers for key cri¬ 
teria, including compatibility and price. 

PLUS...in-between quarterly editions, 
subscribers have access to the exclusive 
DATA SOURCES HOTLINE for infor¬ 
mation on product location assistance. 


JUST CALL (800) 2271617 ext 251 
TODAY! (In California, call (800) 
722-3543 ext. 251) 



We’ll send your first 2-volume edition 
on a 30-DAY APPROVAL basis 
and enter your year’s 
subscription to 
DATA SOURCES at 
just $170... $60 off 
the regular cover 
price...FOR 4 
quarterly editions. 


Leading the Industry in Information 
Management 

P.O. Box 5845, Cherry Hill, N.J. 08034 
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PHOTOGRAPH • MARK DAVID COHEN 



Tree Structures 


With the complete source code presented 
here, the B+tree file-management system 
can be implemented. 


ATINDRA CHATURVEDI 


This is the second of two articles on us¬ 
ing B-tree-based file management sys¬ 
tems for random data storage and re¬ 
trieval. The first , which appeared in the 
February issue (page 78), discussed the 
advantages and disadvantages of tree 
structures. This article presents the com¬ 
plete source code program, written in C 
language, that is needed to implement 
a file management system, based on 
By tree structures, and its associated 
I data access system. 


T he B+tree file-management sys¬ 
tem presented here, called btsys, 
provides an efficient way of orga¬ 
nizing data by key value to allow rapid 
random insertion and retrieval of infor¬ 
mation in files. The btsys program uses 
the B+tree structure (see “Tree Struc¬ 
tures,” February 1984, p. 78) in an over¬ 
all scheme for managing a variety of in¬ 
dexes to data files. 

The btsys system gives the user a 
standard and simple interface to use for 


MARCH 1985 


131 














TREE STRUCTURES 

keyed access to data files. It also allows 
him to use keys of any length, control 
the size of nodes to vary the order of 
the B+tree, use the btsys system with 
programs in any language, simulta¬ 
neously open any number of index 
files, create any number of index files 
for a data file, and change the various 
parameters built into the system to tai¬ 
lor the code to his needs. 

C, a language that is eminently 
suited for system programming and that 
generates fast and compact code, was 
used to implement the set of functions 
that makes up the btsys system. The sys¬ 
tem program is loaded into memory 
and made resident as an extension of 
the operating system. During the load¬ 
ing process, interrupt vector 60H is ini¬ 
tialized to the address of the function 
btsys(). Thus, whenever interrupt 60H 
occurs, function btsys( ) is executed. 

If interrupts 60H, 61H, and 62H are 
not available in a machine, the btsys 
system can be modified to use another 
set of interrupts. In the files btextern.h 
and btglobal.h, the following changes 
should be made. Set SELF to the deci¬ 
mal value of the beginning interrupt 
value times 4. For example, for inter¬ 
rupt 60H, SELF is set to 96 * 4 = 384. 
INTCHAR should be set to SELF + 4, 
INTINT to INTCHAR + 4, and INTKEY 
to INTINT + 4. VECNO should be set 
to the hex value of the interrupt num¬ 
ber. In the file btacslib.c, interrupt 
number in the call should be adjusted 
to to sysint, and INTCHAR, INTINT, 
and INTKEY should be changed to the 
values that were calculated above. 

Data are passed between the user 
program and the btsys system using the 
interface structure shown in figure 1. In 
the set of five parameters at the bottom 
of the figure, the parameter function 
code specifies the function that is to be 
executed by btsys (see table 1), and key 
length specifies the length of the key; 
this parameter is used only in creating 
the index file. A file handle is an inte¬ 
ger that is returned by btsys when a file 
is opened or created. This integer is 
used to specify the file upon which the 
function is to be performed. The file 
handle is implemented as an index into 
an array of file control blocks (see fig¬ 
ure 2) that is maintained by btsys. 

A return code is returned by btsys 
after the requested function has been 
performed; a zero value represents suc¬ 
cessful completion. (See table 2 for a 
list of return codes.) A data pointer is 
returned by btsys if the random-read 
function is desired. The user program 
does a direct read on the data file, us¬ 
ing the data pointer to retrieve the rec¬ 
ord with the desired key. 



Data are passed between the user program and btsys using this interface structure. 


TABLE 1: Function Codes 


FUNCTION CODE DESCRIPTION 


0 Initialize the interrupt vectors with the addresses of inter¬ 

face structures 

1 Create a new index file 

2 Open an existing index file 

3 Close an open index file 

4 Insert key into an index file 

_5_ Read data pointer from the index file for th e supplied key 

The function code specifies the function that is to be executed by btsys. 


FIGURE 2: File-control Block Structure 


struct { 



unsigned 

root; 

1* # of root record 7 

unsigned 

handle; 

f* file handle to index 7 

unsigned 

keylen; 

/* key length of this index 7 

int 

*infobuf; 

/* pointer to info, buffer 7 

int 

*filbuf; 

/* pointer to file buffer 7 

FILE 

*fdesc; 

/* stream identifier for index 7 

char 

*ikeyptr; 

/* pointer to first key 7 

char 

filnam [LFILNAM -FI]; /* file name 7 

char 

curkey (LKEYLEN -FI]; /* current key 7 

} btfilar [MAXFIL + 1]; 



An array of file-control blocks is used by btsys to manage information about open files. 



A return code is returned by btsys after the requested function has been performed. 
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FIRST CHOICE 



NEW IDEAS, 
INFORMATION 
& INNOVATIONS... 


PC 


') The Independent Guide To IBM Personal Computers 


PC is the only magazine that keeps you up-to-date with the newest trends, 
innovations and releases in IBM and compatible personal computer 
technology. Every-other-week, you’ll receive the most current news on 
how other users and professionals like yourself are using their IBM 
PC... you’ll discover the newest hardware on the market and what it 
promises (and actually delivers) to you and your system...and 
you’ll never be out-of-date with the newest software releases. 

In short, when you subscribe to PC, you’re subscribing to the 
first choice for IBM PC users who want to make the most out of 
their system. 

If you use an IBM PC or compatible, you owe it to yourself 
to subscribe to PC, your source for new ideas, information, 
and innovations. 

ACT TODAY AND GET UP TO 8 BONUS ISSUES! 



H 


Check one: 


] Payment enclosed 
] Bill me later 

For faster service, 

phone toll-free, 

1 - 800 - 852-5200 


L. 


s J P.O. Box 2443, Boulder, Colorado 80322 

Please enter my subscription to PC for: 

□ 24 bi-weekly issues for $21.97 INCLUDES 4 BONUS ISSUES. SAVE 32%! 

□ 48 bi-weekly issues for $39.97 INCLUDES 8 BONUS ISSUES. SAVE 38%! 

Savings based on full one-year (26 issue) subscription price of $34.97. 

Mr/Mrs/Ms_ 


Company. 
Address_ 


please print full name 

_Title- 


□ business 

□ home 


City. 


-State- 


.Zip. 


Please add $48 a year postage in Canada and all other foreign countries. Allow 30 to 60 days for¬ 
ded very of first issue. pt8 222 7 


.J 





















The First DBMS Designed Exclusively 
for C Language Applications Development 


Faster and better than ISAMs, file handlers, even end-user 
DBMS's. POWER like a mainframe DBMS, PRICE like a 
microcomputer utility, PORTABILITY like only C provides. 


* Written in C, under Unix. 

* Minimal data redundancy using the network database 
model. 

* Virtual memory disk accessing. 

* Fast BMree indexing method for key files. 

* Multiple key records - any or all data fields may be 
keys. 

* Three month extended applications support included. 

* PC-Write word processor/text editor included at no 

charge. _ 


NOW INC UJDESSOURC I ( 01)1 AM) FULLY PAID 
RUVTIMF ll( t NSf. 


db_VISTA versions 

MS-DOS: Lattice 
DeSmet 

Computer Innovations 
Aztec 

Mark Williams 
UNIX: Fortune 32:16 

Altos 586 

HP 9000/200 & 500 
AT&T 3 B2 
Charles River 
Masscomp 

db_VISTA Manual 


$495 

495 

495 

495 

495 

495 

495 

495 

495 

495 

495 

15 


30-DAY MONEY-BACK GUARANTEE 


MINK 

CORPORATION 


Development Packages 

Lattice Cw/db_VISTA 
Lattice C only 
DeSmet C w/db 


11717 Rainier Avenue South 
Seattle, WA 98178 
206/772-1515 HE 3$ 
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MULTI-TASKING for the IBM AT! 

also for the IBM PC or XT 
with MULTI-JOB™ 

“ MULTI-JOB the most cost effective 
choice for the user with a need for multi¬ 
tasking. ” PC Age Vol. 3.8 



With MULTI-JOB software up to 9 IBM PC DOS compatible 
programs can be running at the same time. Example, have your com¬ 
munication program running in the background, and still be using 
your word processing, spreadsheet programs, etc., at the same time! 
The keyboard and screen can be assigned to any job with a simple 
keystroke. The remaining jobs will continue to run unattended. With 
the many different options, MULTI-JOB is a very powerful 
package. 

* No special hardware is required. 

* Allows priorities to be given between each job. 

* Programs can be run simultaneously or one at a time. 

* 30-day free trial period. 


MULTI-JOB $159.00 

ELECTRONIC DISK $ 49.00 

SPOOL PROGRAM $ 24.00 

SET MEMORY UTILITY $ 24.00 


B&L COMPUTER CONSULTANTS, 7337 Northview, 

Suite B, Boise, ID 83704, (208) 377-8088. 

Dealer's inquiries are welcome. Call or write for a free catalog. 



TREE STRUCTURES 

The structure created by these five 
parameters is implemented, in the form 
of an array of five integers, as parm[ ] in 
the btsys access-library function. 

The next parameter—filkey[ ]—spe¬ 
cifies the key of the data record for 
which the data pointer to the data file 
record is to be retrieved or which is to 
be inserted into the index file. This 
structure is implemented, in the form 
of a character array of length LKEYLEN 
+ 1, as filkey[ LKEYLEN + 1] in the 
btsys access-library function. 

The filnam[ ] parameter indicates 
the file name of the index file. This file 
name can be any valid DOS file name, . 
with or without a drive specifier; paths 
are currently not implemented. The file 
name is used only to create or open a 
new index file. The structure of the file 
name is implemented, in the form of an 
array of characters of length LFILNAM 
+ 1, as filnamfLFILNAM + 1] in the 
btsys access library. 

When the user executes function 0 
using the btsys() function, the user pro¬ 
gram gives that function the addresses 
of the three interface structures in the 
access library. This initializes the in¬ 
terrupt vectors INTINT, INTKEY, and 
INTCHAR (defined in the header file 
btglobal.h) to the addresses of parm[ ], 
filkey[ L and filnamf ], respectively. 

Once the initialization is accom¬ 
plished, the interface data structures can 
be accessed by retrieving the data indi¬ 
rectly via the address in the appropriate 
interrupt vector. This function is per¬ 
formed by btparm( ), which retrieves 
the data passed to the btsys( ) function 
by the user. 

The function btexport returns val¬ 
ues from the btsys( ) function after the 
desired function has been completed. 

INDEX FILE ORGANIZATION 

The index file generated by the btsys( ) 
function consists of records that are 
LBLEN bytes long. Record 0 of the file 
is an index-information record. Its 
structure is shown in table 3. 

Each record from record 1 onward 
is used to hold one node of the B+tree 
structure. Each key value stored in the 
node is associated with an integer 
pointer (see table 3). Thus, key length 
+ 3 bytes is required to hold all the in¬ 
formation for one key in the node. In 
every node, the last byte is used to 
store a flag. If the flag is ‘Y,’ the node 
contains pointers to data records (leaf 
node); if it is ‘N,’ the node has pointers 
to other nodes (nonleaf). 

In each node that is LBLEN bytes 
long, the keys, pointers, and flag should 
be arranged according to the following 
three rules: 
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1 TABLE 3 1 Index File Record Structure 

RECORD 0 STRUCTURE 


BYTES 

CONTENTS 

0-1 

Unsigned integer containing current root record 
number 

2-3 

Key length for this index 

4-5 

Last allocated record number 

6-LBLEN 

Unused 

NODE RECORD STRUCTURE REQUIREMENTS PER KEY 

SIZE 

CONTENTS 

Key length 

Key value 

1 

Terminating null 

2 

Integer pointer 

The index file generated by the btsys( ) function consists of records that are LBLEN 

bytes long. Each key value stored in the node is associated with an integer pointer. 


1. The number of bytes that are avail¬ 
able for storing keys and pointers = 
LBLEN - 1 (for flag). 

2. The size of key information (key + 
pointer) = key length + 3. 

3. The number of occurrences of keys 
(or pointers) in a node that is LBLEN 
bytes long = (LBLEN - 1) / (key 
length + 3). 

For example, if the node size is 
1,024 bytes (LBLEN = 1,024) and the 
key length is 10 bytes, then the number 
of bytes that is available for keys and 
pointers is 1,023, the size of key infor¬ 
mation is 13 (10 + 3) bytes, and the 
number of occurrences of keys in the 
node is 78 (1,023 / 13). 

As shown above, the B+tree-struc¬ 
ture implementation used here defines 
fixed-length nodes, with the order of 
the resulting B+tree depending on the 
size of the keys in the nodes. 

In order to allow the btsys system 
to cope with keys of varying lengths in 
different index files, file-control blocks 
are used to hold relevant data about an 
index file while it is open. An array of 
file-control blocks is managed by the 
btsys system. The file handle that is re¬ 
turned after a create or open request is 
an index into this array. 

A create or open request to the 
btsys system puts in motion the follow¬ 
ing sequence of events. First, the array 
of file-control blocks is scanned in or¬ 
der to find an unused control block. If 
found, the block is assigned to the cur¬ 
rent open or create request; if one is 
not found, an error code is returned. 
Next, the operating system is called in 
order to obtain two blocks of memory 
for use as file buffers, each LBLEN bytes 
long. The variable infobuf in the file- 
control block is then assigned the ad¬ 
dress of one of the buffers that have 
just been created. This buffer is used to 
store record 0 of each index file. 


Next, the variable filbuf in the file- 
control block is assigned the address of 
the remaining buffer. Any I/O on the in¬ 
dex file using the file handle is done 
via this buffer. The variable ikeyptr is 
then set to hold a character pointer to 
the first key in the file I/O buffer. This 
pointer is used to manipulate keys dur¬ 
ing operations on the B+tree. 

As the next step, the variable fil- 
hand is assigned the index value of the 
file-control block to allocate the control 
block to the index file. Finally, the vari¬ 
able fdesc is assigned the stream iden¬ 
tifier that is returned by the btopen 
function’s call to fopen. This variable is 
used subsequently by btwrit and btread 
functions to do I/O on the index file 
and by fclose to close the index file. 

The index file is opened in the up¬ 
date mode as a binary file. All I/O uses 
standard I/O library functions (see 
Kernighan and Ritchie, The C Program¬ 
ming Language). Memory allocation 
uses calloc and free functions. 

When an index file is closed, the 
file-control block is released by assign¬ 
ing the value NULL to the variable han¬ 
dle. The two file buffers are also re¬ 
turned to the operating system. 

SOURCE CODE FOR-BTSYS 

The object modules are created using 
the Computer Innovations C-86 com¬ 
piler version 1.33. All compiled mod¬ 
ules except for bttest.o, btuse.o, and 
btsetup.o are then put into a library 
named btsyslib.cl using the LIBR object 
librarian program. They were then 
linked using the following commands: 

CL btsetup btsyslib clib 
CL btuse btsyslib clib 
CL bttest btsyslib clib 

The library supplied with the C-86 com¬ 
piler is clib, and CL is the link program 
for the C-86 compiler. 


“This is a beautifully 
documented, incredibly 
comprehensive set of 
C Function Libraries.” 

— Dr. Dobb’s Journal 



COMPLETE 

SOURCES 


PACK I: Building Blocks I 

250 Functions: DOS, 
Printer, Video, Asynch 


$149 


PACK 2: Database 

100 Functions: B-Trees, 
Variable Records 


$399 


PACK 3: Communications 

135 Functions: Smart- 
modem™, Xon/Xoff, 
Modem-7. X-Modem 


$149 


PACK 4: Building Blocks II 

100 Functions: Dates, 

Text Windows, 

Pull-down Menus 
Data Compression 


$149 


PACK 5: Mathematics I 

35 Functions: Log. Trig, 
Square Root 


$99 


PACK 6: Utilities I 

Archive, Diff, Replace, Scan, 
Wipe (Executable Files only) 


$99 


Lattice™, Microsoft™, DeSmet™, 
CI-86™ Compilers on IBM PC/XT/AT™ 
Small and Large Memory Models. 
Credit cards accepted 
($7.00 handling/Mass. add 5%) 




SOfTWflRf 

HORIZONS 

me. 


165 Bedford Street 
Burlington, Mass. 01803 
(617) 273-4711 


NOVUM 0RGANUM 
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The following is a detailed descrip¬ 
tion of all the functions that comprise 
the file management system, btsys: 
btglobal.h (listing 1) 

Input: None 
Output: None 

Function: Header file defining all the 
global areas required by the system. 
Description: Definitions of constant val¬ 
ues, such as INTINT, INTKEY, INT- 
CHAR and MAXFIL, are available 
here. The file control blocks are de¬ 
fined as an array of structure btfilar 
(see figure 2). Integer and character 


pointers—*ipl, *ip2, *ip3, *cpl, 

*cp2, and *cp3—are defined to allow 
their use in every key- and pointer- 
manipulation routine in the system. A 
macro BTSETCOD(x,y,z) is used to 
set the file handle and data pointer 
and to return the return code to the 
calling function, 
btread.c (listing 2) 

Input: File handle, data pointer 
Output: Return code 
Function: Reads a record specified by 
the data pointer from the index file 
specified by the file handle. 


MEMO: 

QUIT 
WORKING 
SO HARD. 



These people have quit working so hard: IBM, Honeywell, Control Data, 
GE, Lotus, Hospitals, Universities &. Government Aerospace. 


THE GREENLEAF FUNCTIONS™ 


THE library of C FUNCTIONS that probably has just what you need . . . TODAY! 

. . . already has what you’re working to re-invent 

. . . already has over 200 functions for the IBM PC, XT, AT, and compatibles 

. . . already complete . . . already tested ... on the shelf 

. . . already has demo programs and source code 

. . . already compatible with all popular compilers 

. . . already supports all memory models, DOS 1.1, 2.0, 2.1 

. . . already optimized (parts in assembler) for speed and density 

. . . already in use by thousands of customers worldwide 

. . . already available from stock (your dealer probably has it) 

. . . It’s called the GREENLEAF FUNCTIONS. 

Sorry you didn’t know this sooner? Just order a copy and then take a break — 
we did the hard work. Already. 


THE GREENLEAF FUNCTIONS GENERAL LIBRARY: Over 200 functions in C 
and assembler. Strength in DOS, video, string, printer, async, and system interface. All DOS 1 
and 2 functions are in assembler for speed. All video capabilities of PC supported. 
All printer functions. 65 string functions. Extensive time and date. Directory searches. 
Polled mode async. (If you want interrupt driven, ask us about the Greenleaf Comm 
Library.) Function key support. Diagnostics. Rainbow Color Text series. Much, much more. 
The Greenleaf Functions. Simply the finest C library (and the most extensive). 
All ready for you. From Greenleaf Software. 

... Specify compiler when ordering. Add $7.00 each for UPS second-day air. MasterCard, 
VISA, check, or P.O. 


♦ General Libraries.... $175 
(Lattice, Microsoft, Mark 
Williams, Cl C86) 

(DeSmet C ).$150 

♦ Comm Library.$160 

GREENLEAF SOFTWARE, INC. 

2101 HICKORY DRIVE . CARROLLTON, TX 75006 . (214)446-8641 



Compilers: 

Cl C86.$349 

Lattice.$395 

Mark Williams ... $475 


GREENLEAF 

SOFTWARE© 


Description: The offset of the first byte 
to be read is calculated by multiply¬ 
ing the record number to be read by 
the size of a node. A seek to the cal¬ 
culated byte value is performed on 
the file, using fseek. After a successful 
seek, fread is used to read the record 
LBLEN bytes long into the buffer at 
address filbuf in the control block, 
using the stream identifier fdesc. 
btwrit.c (listing 3) 

Input: File handle, data pointer 
Output: Return code 
Function: Writes a record specified by 
the data pointer into the index file 
specified by the file handle. 
Description: The offset of the first byte 
to be written is calculated by mul¬ 
tiplying the record number to be 
written by the size of the node. A 
seek to the calculated byte value is 
then performed on the file, using 
fseek. After a successful seek, fwrite 
is used to write the record LBLEN 
bytes long from the buffer at address 
filbuf in the control block, using the 
stream identifier fdesc. 
btstack.c (listing 4) 

Input: Value to be pushed on the stack 
Output: Value popped from the stack 
Function: push(f), pop(), and clear() 
are the functions implemented to 
handle the stack manipulation re¬ 
quired by the system. These functions 
are based on routines from Kerni- 
ghan and Ritchie’s book, The C Pro- 
gramming language (p. 75). 
Description: push(f) pushes the value / 
onto the stack and checks for stack 
overflow. The function pop( ) pops a 
value from the top of the stack and 
checks for stack underflow. The func¬ 
tion clear( ) resets the stack pointer 
and pushes two NULL values to simu¬ 
late the root record values on the 
stack. These are used in the main sys¬ 
tem routines in order to identify 
whether or not an action has to be 
taken on the root node, 
btgetsp.c (listing 5) 

Input: File handle 

Output: New handle record number 
Function: Used to obtain a record num¬ 
ber when a new node must be 
placed in the index file because a 
node split has taken place. 
Description: Accesses the last allocated 
record number in the index informa¬ 
tion record, increments and returns it 
as the record number to be used for 
writing the new node, 
btopnkt.c (listing 6) 

Input: None 

Output: Index to an unused file-control 
block 

Function: Returns a file handle as an in¬ 
dex into the file-control block array. 
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Description: Accesses the file-control- 
block array btfilar to find one whose 
variable-handle value is equal to 
NULL. The index to this control block 
is returned as the file handle, 
btcreat.c (listing 7) 

Input: Valid DOS file name 
Output: Return code 
Function: Creates an index file of the 
specified name, sets up the file buf¬ 
fers, the index information record, 
and the file-control block; returns the 
file handle to the global areas. 

T 

M he function btparm.c is 
used to obtain the parame¬ 
ters placed by the access li¬ 
brary in the arrays parm[], 
fllkey[], and fllnam[] and 
then place them in the sys¬ 
tem global areas. 

Description: The file with the specified 
name is created. A file-control block, 
a file buffer, and an index informa¬ 
tion record buffer are obtained. The 
file-control block is then initialized. 
The index information record is ini¬ 
tialized with the value of the root rec¬ 
ord, the key length, and the value of 
the available record counter. It is 
moved to the file buffer and written 
to disk as record 0 of the index file. 
The file-control block is initialized 
with the value of the address of the 
start of the first key. The pointer area 
is initialized to NULL, and the key 
area is initialized to null strings. The 
flag in the last byte of the node is set 
to ‘Y,’ indicating that the node con¬ 
tains pointers to data. The root rec¬ 
ord is written as record 1 of the in¬ 
dex file. The index to the acquired 
control block is returned as the file 
handle. The return code is also set. 
btparm.c (listing 8) 

Input: None 
Output: Return code 
Function: Obtains the parameters that 
were placed by the access library in 
the arrays parm[ ], filkey[ ], and fil- 
nam[] and then places them in the 
system global areas. 

Description: btparm.c obtains the code 
of the function requested from the 
address stored at interrupt vector IN¬ 
TINT. Depending on the function 
code, further peeks are done to re- 
I trieve the other values passed to the 
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IOMEGA CORPORATION 
1821 West 4000 South 
Roy, Utah 84067 


Manual and demo disk is avail¬ 
able for $35.00. Complete 
package is only $275.00. 


BIT Software, Inc. 

1048 Nicklaus Ave. 
Milpitas, CA 95035 
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ATTENTION! MS PASCAL/FORTRAN Users 


bpO*: 03151 State: XS | SocSecI: 123-G-W9 


Haw: John Sot 
odd 111 Main Street 
Cits ; JnyCity St: CA 

Zip 99999 Tel: 222222 


DateEnployed: 11-27-13 
fUritalStatus: S 
FederalExeuption: 1 
StateExenption: 1 


Forms 
Designer 


• •• 


...can save you 
time and money 
in screen forms 
programming. 


This professional tool includes many features found only on mainframe or 
mini computers. Its interactive Forms Editor lets you design forms any way you 
want. 

You can set up 200 fields per screen, draw lines and boxes, define data entry 
validations and screen colors. Run time routines let you perform data entry with 
just a few lines of codes such as OPEN FORM, DISPLAY FORM, READ FIELD, 
WRITE FIELD and CLOSE FORM. Sample program and stand alone data entry 
programs are included. 

So, don't monkey around with READ/WRITE statements, get Forms Designer 
for your project today. 


XS-S RAPID PACE 
' DATA BASE. 

The rapid pace of business today demands data storage solutions that can keep 
pace with the dynamics of today’s computing solutions. 

The Bernoulli Box" does just that-by creating, expanding, storing and backing up 
data bases on 10-megabyte cartridges. Its transfer rates and access times 
outperform hard disk devices. And when rapid pace means getting somewhere fast, 
your cartridge-contained data bases go with you. 

The Bernoulli Box. Available for the IBM PC, XT, AT, and most compatibles. 

For the dealer nearest you, call 1-800-556-1234 ext. 215. In California 
• call! 1-800-441-2345 ext. 215. 
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system and to place them in the glob¬ 
al areas. If the function code value is 
invalid, a return code is set. 
btexport.c (listing 9) 

Input: None 
Output: None 

Function: Moves the values returned by 
the system functions from the global 
areas to the interface structures. 
Description: If the return code in the 
global area is nonzero, the value is 
sent out to the array parm[ ]. If the re¬ 
turn code is zero, then depending on 
the function code, the appropriate 


values are poked into the array 
parm[ ]. The addresses of the interface 
structures are available in the inter¬ 
rupt vectors INTINT, INTKEY, and 
INTCHAR. 
btclose.c (listing 10) 

Input: File handle 
Output: Return code 
Function: Closes the index file that is 
specified by the file handle and re¬ 
leases the file buffers and control 
block to the system. 

Description: If the value of the variable 
handle in the file-control block is 


NULL, the file is not open and an ap¬ 
propriate error code is returned. The 
index information record is moved to 
the file buffer and written to disk. 

The index information record areas 
and the file-buffer memory areas are 
released to the operating system. The 
file-control block is released by set¬ 
ting the value of the handle to NULL. 
The index file is then closed, using 
the function fclose. 
btopen.c (listing 11) 

Input: Any valid DOS file name 
Output: Return code 
Function: Opens an existing index file 
with the specified name. 

Description: The file is opened as a bi¬ 
nary file in the update mode. If the 
file does not exist, an error code is 
returned. The function btopnkt( ) 
provides a file handle. Memory is ob¬ 
tained to hold the index information 
record and the file buffer. Record 0 
of the index file, which is the index 
information record, is read from the 
file and moved into the index infor¬ 
mation record buffer. The file-control 
block is initialized. The root record 
number is obtained from the index 
information record and used to read 
the root record of the index file into 
the file buffer. 

W 

w ¥hen an insertion is de¬ 
sired in the index file speci¬ 
fied by the file handle, btsys 
is used to traverse the 
By tree to find a leaf where 
a record can be inserted. 

btsys.c (listing 12) 

Input: None 
Output: None 

Function: Operates as the controlling 
function for the btsys system. It is in¬ 
voked when interrupt 60H occurs. 
Description: Function btparm( ) obtains 
information passed in the interface 
structures. A switch statement is used 
to transfer to various functions, de¬ 
pending on the value of the function 
code. Function btexport( ) returns 
the values from the global area to the 
interface structures, 
btplace.c (listing 13) 

Input: File handle, value of key 
Output: Return code 
Function: When an insertion is desired 
in the index file specified by the file 


w S-- 

complete, tested, and, documented functions. 
All source code and demo programs are included. 

The library was specifically designed for software 
development on the IBM PC, XT, AT and compatibles. There are no royalties. 

Over 95% of the source code is written in C. Exp e rienced programmers 
can easily “customize” functions. Novices can learn from the thorough comments. 

!Ve already/ hare the frunctlo/isyea are ah eat to witte 

Concentrate on software development — not writing functions. 


THE C UTILITY LIBRARY includes: 


Best Screen Handling Available Windows Full Set of Color Graphics 
Functions Better String Handling Than Basic DOS Directory and File Man¬ 
agement Execute Programs, DOS Commands and Batch Files Complete 
Keyboard Control Extensive Time/Date Processing Polled ASYNC 
Communications General DOS/BIOS gate And More 


The Library is compatible with: Lattice, Microsoft, Computer Innovations, Mark Williams 
and DeSmet. 

C Compilers: Lattice C—$349, Computer Innovations C86—$329; Mark Williams C—$449. 
C UTILITY LIBRARY $149 

Order direct or through your dealer. Specify compiler when ordering. Add $4.00 shipping for 
UPS ground, $7.00 for UPS 2-day service. NJ residents add 6% sales tax. Master Card, Visa, 
check or P.O. 


ESSENTIAL SOFTWARE, INC 

P.O. Box 1003 Maplewood, New Jersey 07040 914/762-6605 
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handle, this routine is used to tra¬ 
verse the B+tree to find a leaf where 
a record can be inserted. During the 
traversal of the tree, a stack is used to 
“remember” the path taken. 
Description: The key length and the 
root record number are obtained 
from the file-control block. The order 
of the B+tree is calculated using the 
size of the node and the length of the 
key. The B+tree is traversed starting 
at the root node. At each level, the 
desired key value is matched against 
the keys stored in the node. If the de¬ 
sired key is equal to or less than a 
key in the node, its corresponding 
pointer is used to read a node at the 
next lower level in the B+tree. 

The previous node number and 
the insertion place is stored in the 
stack. If a leaf node is encountered, 
the place to insert the key is found 
and the procedure is exited after the 
node number and insertion point has 
been pushed on the stack, 
btired.c (listing 14) 

Input: File handle, value of key 
Output: Return code 
Function: Provides the random-read 
function capability. Given the value of 
the key and the file handle of the in¬ 
dex file, this function traverses the 
B+tree structure in order to locate 
the data pointer to the record with 
the desired key. 

Description: The key length of the keys 
in the index hie and the number of 
the root record in the hie are ob¬ 
tained from the hle-control block. 

The order of the B+tree is calculated 
using the size of the node and the 
key length. 

The root record is read using the 
value obtained from the hle-control 
block. The tree is then traversed, us¬ 
ing the pointer to the node records. 

If the node is not a leaf, the hag in 
the node has the value ‘N.’ In this 
case, the required key is matched 
against the values in the node. If the 
required key is equal to or less than 
a key in the node, the pointer asso¬ 
ciated with that key is used to read a 
node in the next level of the tree. 

If the node is a leaf, the flag in the 
node has the value ‘Y.’ In this case, 
the required key is matched against 
the keys in the node. If a match is 
discovered, then the pointer asso¬ 
ciated with that key is returned as the 
data pointer; otherwise, the key is not 
in the index file, and the appropriate 
return code is set. 
btisrt.c (listing 15) 

Input: File handle, value of key, data 
pointer 

Output: Return code 


KEDIT 

Mainframe Editing Power (and more!) $125 

Announcing KEDIT , the most powerful full-screen text editor yet for the IBM PC. It 
provides facilities normally found only on mainframe computers and extends these 
facilities to take full advantage of the PC’s keyboard, display, and dedicated processing 
power. Your PC will finally be equipped to handle even the most advanced editing 
applications. 

■ DOS 2 path and subdirectory support 

■ edit up to 15 files at once 

■ multiple display windows show you up to 8 files at once 

■ block move and copy, even between files 

■ sophisticated string search and change 

■ wordwrap, paragraph reformatting and justification 

■ all keys programmable with any combination of over 100 special functions 

■ DOS directory display 

XEDIT Compatibility 

XEDIT is IBM's text editor for the CMS operating system. KEDIT is compatible 
with most XEDIT capabilities, including: 

■ targets ■ ARBCHAR ■ RECOVER ■ SCHANGE 

■ prefix ■ GETFILE ■ SORT ■ named lines 

commands 

KEDIT requires: 

IBM PC, XT, or AT / DOS 2.0 or later / 80 column display /192K 

For immediate shipment of KEDIT send check or money-order for $125 plus $3 
shipping. CT residents add 7Wo sales tax. For more information call 203/429-8402. 
Demonstration disk available for $10. 

VISA and MasterCard accepted. 

Mansfield Software Group, Box 532 / Storrs, CT 06268 
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Function-. Provides the capability to in¬ 
sert a key and its corresponding data 
pointer into the index file specified 
by the file handle. This function is 
based on the descriptions found in 
Lewis, Pascal Programming for the 
Apple and in Lewis and Smith, Apply¬ 
ing Data Structures. 

Description: Function btplace( ) is 
called to find a place to insert the 
key. The key length is obtained from 
the file-control block, and the order 
of the B+tree is calculated using the 
key length and the size of the node. 


The stack is popped twice to obtain 
the node number and the insertion 
place in the node. The keys and 
pointers to the right of the specified 
insertion place are shifted by one po¬ 
sition. The desired key and data 
pointer are inserted into the node. If 
no node overflow has taken place, 
the node is written to disk and the 
procedure is exited. 

If node overflow has taken place, a 
block of memory of size LBLEN is ac¬ 
quired to store the new node that 
will be created. Keys and pointers in 


the old node, to the right of the in¬ 
sertion place, are moved to the new 
node. The area in the old node from 
which the keys and pointers were 
moved is cleared. 

A new node number is obtained 
for the new node, which is then writ¬ 
ten out to disk. The node that was 
split is also written to disk. 

The stack is then popped twice. If 
the values on the stack are NULL, the 
root node was split; a new root is 

1 / the values popped from 
the stack are not NULL, a 
nonroot node was split, and 
the “middle” key from the 
split node must be moved up 
and inserted into the node 
at the next higher level. 

then created by moving appropriate 
keys and pointers into it, obtaining a 
new record number for it, writing it 
out, and updating the index informa¬ 
tion record with the new root node 
record number. 

If the values popped from the stack 
are not NULL, a nonroot node was 
split, and the “middle” key from the 
split node must be inserted into the 
node at the next higher level. 

This procedure is followed until 
either no node split takes place on 
an insertion of a key into a node or 
the root node is split. 

BTSYS ACCESS LIBRARY 

The following is a description of all the 
functions comprising the btsys access li¬ 
brary. The interface structures parm[ ], 
filnam[ ], and filkey[ ] are defined as ex¬ 
ternal static arrays so that the user pro¬ 
gram is shielded from knowing any de¬ 
tails about the interface. Communica¬ 
tion with the user program is via the 
global structure btstruct. 
btinit (first part of listing 16) 

Input: None 
Output: None 

Function: Pokes the addresses of the in¬ 
terface structures into the interrupt 
vectors. 

Description: Pokes the address of 
parm[ ] into the interrupt vector IN¬ 
TINT. Pokes the address of filkey[ ] 
into the interrupt vector INTKEY. 
Pokes the address of filnam[ ] into the 
interrupt vector INTCHAR. 
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In Basic and Pascal 

It's that easy! The same Screen 
Sculptor package generates programs 
in IBM Basic, Turbo Pascal, and IBM Pascal. 

Now, anyone can have attractive, intelligent 
input screens and sophisticated data entry 
routines in minutes. 

Move pieces of the screen around, select col¬ 
ors from a menu, draw lines and boxes, paint, 
repeat last character in any direction. And morel 

Specify variable names, data types, accep¬ 
table data ranges, pictures for edit checking, etc. 

Screen Sculptor then generates actual pro¬ 
gram source code based on your screen design. 
Use it as is or modify it. 

Requires an IBM PC, XT, PCjr, PC AT or 
100% compatible, 128K, DOS, one 320Kdisk 
drive and any 80 column display. 


30 day no-rlsk demo offer 

Order now and also get our free demo 
disk. Use the demo and the manual for up to 
30 days. If you're still not convinced of Screen 
Sculptor's power, return the package for a 
full refundl 


Credit card orders call 24 hrs/day, 
1 (800| 824-7888, operator 268. 

All other orders and inquiries call or write: Software 
Bottling Co, 29-14 23rd Ave, Long Island City, NY 
11105, (718) 728-2200. *NYS residents add 8.25% 
sales tax. Item-1130 


• iWI :f SCS.S5l‘SCRl$!.SSl I** 61221 If iim ter.« it last. Sc. t -rlon 

• ‘lilt 6»t Krm t»tup pirmtrri 

. i«j«5 :« 3CR.SSZ 60SUI 31235 

6«l!l 60SUI 61551 R.*d fi.ld did tor this term 

61121 0U1 IH30B.6HI I u m off term display 

• 61111 KF SU-SCMSC6.SSI : HMD FIIW.SSM :D€F SE6 Loid tt'm pittur. 

• 61115 $»t initial <ilun 

I 61! 41 

6»M5 
61155 


140 


PC TECH JOURNAL 

























This function is defined as a static 
function, so it is not visible outside of 
this source file. 

btintr (second part of listing 16) 

Input: None 
Output: None 

Function: Invokes interrupt 60H. 
Description: This function is defined as 
a static function, so it is not visible 
outside of this source file, 
btfunc (third part of listing 16) 

Input: Structure btstruct 
Output: Return code 
Function: This is the access function 
visible to any user program. It is used 
to request a function from the btsys 
system after the parameters are 
placed in the structure btsrtuct. 
Description: The function btfunc sets 
the interface structures parm[ ], fil- 
key[], and filnam[] to the values that 
are provided in the structure 
btstruct. The function btintr() is 
called in order to execute the btsys 
interrupt. After completion of the in¬ 
terrupt, values are retrieved from 
parm[] and placed in the structure 
btstruct for the user program. 

The first 16 listings are described 
above with the functions they contain. 
Listing 17, bttest.c, contains a sample 
program. It creates a file called test- 
file.idx on drive B: and then prompts 
for three-byte starting and ending key 
values to be inserted into the file. These 
key values are used to create a file that 
contains key values in the specified 
range. The file is then accessed sequen¬ 
tially in order to retrieve the keys and 
print out the values. 

Listing 18, btuse.c, is a rudimentary 
sample program that exercises all of 
the functions of the btsys system. It 
prompts for input at each step. The first 
function executed should be zero to 
initialize the system. Up to four files can 
be open simultaneously, but this num¬ 
ber can be changed. 

Listing 19, btsetup.c, is used to 
create the load module for the btsys 
system, as described in the program- 
creation instructions. When it is run, the 
program installs btsys in memory. 

Several warnings should be given 
at this point. First, a value of zero 
should not be used for the value of a 
data pointer. Second, all the files 
opened in the user program must be 
closed before the program terminates. 
Failure to do this may result in loss of 
data. Third, a record should not be in¬ 
serted into or read from a closed index 
file. This problem can be remedied by 
checking the value of the file handle 
against the open files before entering 
the switch statement in the btsys( ) 
function. 
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The company that introduced micros to 

B+ Trees in 1979 and created ACCESS 
MANAGER™ for Digital Research, now 
redefines the market for high performance, 

B+ Tree based file handlers. With c-tree™ 

PORTABILITY 

you get: 

to am 

ISAM EZAGDC/AC3E 

am 

UNBEATABLE 

[PtBDGU 

• complete C source code written 
to K&R standards of portability 

• high level, multi-key ISAM routines 
and low level B-h Tree functions 

• routines that work with single-user 
and network systems 

• no royalties on application programs 


$395 COMPLETE 


Specify format: 

S'A" PC-DOS W Mac 

8" CP/M® 8" RT-11 


for VISA, MC or COD orders, call 

1-314-445-6833 

c-tree 

BY FAIRCOM 

Access Manager and CP/M are trademarks of Digital 
Research,Inc. 

c-tree and the circular disc logo are trademarks 

2606 Johnson Drive 

Columbia MO 65203 

of FairCom 

© 1984 FairCom 


DATABASE. 

Your business needs more data base versatility than you get from hard disk systems, 
versatility to help your people work more productively, wherever they are, or go. 

Your business needs The Bernoulli Box," a storage system that lets you build and 
backup individualized data bases-for payroll, accounting, marketing-on rugged, 
interchangeable 10 -megabyte cartridges. 

It works more reliably, quickly, and flexibly than hard disk alternatives-without head 
crashes. And it works on the IBM PC, XT, AT, and compatibles. 

For the dealer nearest you, call 1-800-556-1234 ext. 215. In California 
call 1-800-441-2345 ext. 215. 
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HINTS FOR USING BTSYS 

The user should experiment with the 
values of the constants, especially 
LBLEN. For example, A value of 1,024 
bytes should generate B+trees of a 
high order for efficient searching. 

If the node size used is very large, 
a binary search for keys in a~node may 
be better than the linear search used in 
this implementation. 

Maximum key size can be easily 
adjusted by changing the value of 
LKEYLEN in the header file and the 
access library. 


The user could try increasing the 
maximum number of files that are open 
simultaneously by increasing the value 
of MAXFIL. I have been quite profligate 
in the use of interrupt vectors. If some 
simple changes were made to the 
source code, one interrupt vector 
would probably be sufficient to hold 
the address of the interface structures. 

A least-recently-used (LRU) record¬ 
buffering scheme may be used for 
better throughput, although it will use 
more memory. A simple change is to 
keep the root node in core at all times, 


because any traversal of the tree must 
start at the root node. 

The source program described in 
this article forms a good vehicle for 
testing various search algorithms and, 
with some of the ideas presented 
above, should form the basis of a so¬ 
phisticated file management system. 
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Would you hire an entire band when 
all you need is one instrument? Of 
course not. 

So why use a whole orchestra of 
computers when all you need is one 
to develop software for virtually any 
type of micro-processor? 

The secret? Avocet’s family of 
cross-assemblers. With Avocet 
cross-assemblers you can develop 
software for practically every kind of 
processor — without having to 
switch to another development 
system along the way! 


Cross-Assemblers to Beat the Band! 


Development Tools That Work 

Avocet cross-assemblers are fast, reliable 
and user-proven in over 4 years of actual 
use. Ask NASA, IBM, Xerox or the 
hundreds of other organizations that use 
them. Every time you see a new micro- 
processor-based product, there’s a good 
chance it was developed with Avocet 
cross-assemblers. 

Avocet cross-assemblers are easy to use. 
They run on almost any personal com¬ 
puter and process assembly language for 
the most popular microprocessor families. 

Your Computer Can Be A 
Complete Development System 

Avocet has the tools you need to enter 
and assemble your soft-ware and finally 
cast it in EPROM: 

VEDIT Text Editor makes source code 
entry a snap. Full-screen editing plus a 
TECO-like command mode for advanced 
tasks. Easy installation - INSTALL pro¬ 
gram supports over 40 terminals and 
personal computers. Customizable 
keyboard layout. CP/M-80, CP/M-86, 
MSDOS,PCDOS.$150 

EPROM Programmers let you pro¬ 
gram, verify, compare, read, display 
EPROMS but cost less because they 
communicate through your personal 
computer or terminal. No personality 
modules! On-board intelligence provides 
menu-based setup for 34 different 
EPROMS, EEPROMS and MPUs (40-pin 
devices require socket adaptors). Self- 
contained unit with internal power supply, 
RS-232 interface, Textool ZIF socket. 
Driver software (sold separately) gives 
you access to all programmer features 
through your computer, lets you down¬ 
load cross-assembler output files, copy 
EPROM to disk. 

Model 7228 Advanced Programmer 

—Supports all PROM types listed. Super¬ 
fast “adaptive” programming algorithm 
programs 2764 in 1.1 minutes. 

Model 7128 Standard Programmer — 

Lower-cost version of 7228. Supports all 
PROM types except “A” versions of 2764 
and 27128. Standard programming algo¬ 
rithm programs 2764 in 6.8 minutes. 


Avocet 

Cross-assembler 

Target 

Microprocessor 

CP/M-80 

CP/M-86 

IBM PC, MSDOS** 

XASM04 

NEW 

6804 

$250.00 

$ 250.00 

XASM05 


6805 

200.00 

250.00 

XASM09 


6809 

200.00 

250.00 

XASM18 


1802/1805 

200.00 

250.00 

XASM48 


8048/8041 

200.00 

250.00 

XASM51 


8051 

200.00 

250.00 

XASM65 


6502/65C02 

200.00 

250.00 

XASM68 


6800/01, 6301 

200.00 

250.00 

XASM75 


NEC 7500 

500.00 

500.00 

XASM85 


8085 

250.00 

250.00 

XASM400 


COP400 

300.00 

300.00 

XASMF8 


F8/3870 

300.00 

300.00 

XASMZ8 


Z8 

200.00 

250.00 

XASMZ80 


Z80 

250.00 

250.00 

XMAC682 

NEW 

68200 

595.00 

595.00 

XMAC68K 

NEW 

68000/68010 

595.00 

595.00 


Model 7956 and 7956-SA Gang Pro¬ 
grammers — Similar features to 7228, 
but program as many as 8 EPROMS at 
once. 7956-SA stand-alone version copies 
from a master EPROM. 7956 lab version 
has all features of stand-alone plus RS- 
232 interface. 

EPROM: 2758, 2716, 2732, 2732A, 2764, 2764A, 
27128,27128A, 27256,2508,2516,2532,2564,68764, 
68766, 5133, 5143. CMOS: 27C16, 27C32, 27C64, 
MC6716. EEPROM: 5213, X2816A, 48016,12816A, 
5213H. MPU (w/adaptor): 8748, 8748H, 8749, 
8749H, 8741,8742, 8751,8755. 

7228 Advanced Programmer $ 549 

7128 Standard Programmer 429 

7956 Laboratory Gang Programmer 1099 
7956-SA Stand-Alone Gang Programmer 879 
GDX Driver Software 95 

481 8748 Family Socket Adaptor 98 

511 8751 Socket Adaptor 174 

755 8755 Socket Adaptor 135 

CABLE RS-232 Cable (specify gender) 30 

HEXTRAN Universal HEX File Con¬ 
verter — Convert assembler output to 
other formats for downloading to de¬ 
velopment systems and target boards. 
Also useful for examining object file, 
changing load addresses, extracting parts 
of files. Converts to and from Intel, 
Motorola, MOS, RCA, Fairchild, Tek¬ 
tronix, TI, Binary and HEX/ASCII Dump 
formats. For CP/M, CP/M-86, MSDOS, 
PCDOS.$250 

Ask about UNIX. 


68000 CROSS-ASSEMBLER - With 
exhaustive field testing completed, our 
68000 assembler is available for imme¬ 
diate shipment. XMAC68K supports 
Motorola standard assembly language for 
the 68000 and 68010. Macros, cross- 
reference, structured assembly statements, 
instruction optimization and more. Linker 
and librarian included. Comprehensive, 
well-written manual. 

To find out more, call us toll-free. 

1-800-448-8500 

(in the U.S. Except Alaska and Hawaii) 

VISA and Mastercard accepted. All popular disc formats now available 
--□lease specify. Prices do not include shipping and handling - call for exact 
quotes. OEM INQUIRIES INVITED. 

‘Trademark of Digital Research “Trademark of Microsoft 


AVOCET JT 
SYSTEMS INC, 


Sales and Development: 

10 Summer Street 

P.O. Box 490. Dept. 185-PCT 

Rockport, Maine 04856 

(207) 236-9055 Telex: 467210 AVOCET Cl 

Corporate Offices: 

804 South State Street 
Dover, Delaware 19901 
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TREE STRUCTURES 


LISTING 1: btglobal.h 

/* global stuff for all modules in btsys */ 


/* read routine for btree system */ 

int filhand, recno; 

Idefine BTSETCOD(x,y,z) { gfilhand = x;\ 
gdatapt = y;\ 


I 

long offset; 
int i; 

return(z); } 

#define SELF 384 


char *cp; 

/* seek to correct byte in file */ 

Idefine INTCHAR 388 

Idefine INTINT 392 

Idefine INTKEY 396 


offset = recno * LBLEN; 

if (( i = fseek (btfi1 ar[filhand].fdesc, offset, 0)) == -1) 

Idefine LFILNAM 14 

Idefine LBLEN 80 

Idefine MAXFIL 4 


BTSETC0D (filhand, recno, 3); /* bad file seek */ 

cp = (char *)btfi1ar[filhandj.filbuf; 

Idefine SETUP 0x31 

Idefine VECN0 0x60 

Idefine STACKS 0x80 


if (!( i = fread (cp, 1, LBLEN, btfilarCfilhand].fdesc))) 

BTSETC0D (filhand, recno, 1); /* bad file read */ 

Idefine PARAS 4096 

Idefine LKEYLEN 16 


return (0); 

1 

/* end of btread */ 

int openkt, /* # of open files */ 

gorder, /* order of btree */ 

gfcode, /* function code */ 

gfilhand, /* file handle */ 


LISTING 3: btwrit.c 

gkeylen, /* key length */ 
gretcode, /* return code */ 
gdatapt; /*data pointer */ 


/* btwrit */ 

linclude <stdio.h> 

char gfilnam[LFILNAM + 1],/* file name */ 

gfilkey[LKEYLEN + 1] /* file key */ 


linclude <btextern.h> 
int btwrit (filhand, recno) 
int filhand, recno; 

int *ipl, *ip2, *ip3; 

char *cpl, *cp2, *cp3.; 


{ 

long offset; 
int i; 

struct { 

unsigned root; 


char *cp; 

/* seek to correct byte in record */ 

unsigned handle; 

unsigned keylen; 

int *infobuf; 


offset = recno * LBLEN; 

if (( i =■ fseek (btfilar[filhand].fdesc, offset, 0)) == -1) 

BTSETC0D (filhand, recno, 3); /* bad file seek */ 

int *f11buf; 

FILE *fdesc; 

char *ikeyptr; 


cp = (char *)btfi1arCfl1 hand].fi1buf; 

char filnam[LFILNAM + 1]; 

char curkeyCLKEYLEN + 1]; 

} btfilar[MAXFIL + 1]; 


if (!( i = fwrite (cp, I, LBLEN, btfilar[filhand].fdesc})) 

BTSETC0D (filhand, recno, 2); /* bad write */ 

return (0); 

FILE *fp, *fopen(); 

char *calloc(); 


) 

/* end of btwrit*/ 

i 

/* end of global */ 


LISTING 4: btstack.c 

LISTING 2: btread.c 


/* btstack */ 

linclude <stdio.h> 
linclude <btextern.h> 

/* btread */ 

linclude <stdio.h> 
linclude <btextern.h> 


/* stack manipulation routines for the btree system*/ 

int btread (filhand, recno) 


Idefine MAXVAL 50 /* maximum depth of val stack */ 


Know Thy PC! =-==== - 


Are you writing programs in BASIC or Pascal? The popular Peeks 
’ll Pokes has a disk with 58 programs and a 38-page manual that 
helps you get ‘underneath the covers’ of the PC. Learn how to use 
PEEK, POKE, INP, OUT, and DOS/BIOS function calls to do 
what you want, fast! Do you want to perform functions not 
available from BASIC or Pascal? It’s all explained in the manual 
and demonstrated in the sample programs. Source code included! 


Want to know more? The Inside Track! is a collection of advanced 
utilities for the PC programmer. It contains a disk with 61 pro¬ 
grams, a 42-page manual, and a fold-out memory map that helps 
you get better performance from the PC. With this package you can 
give your programs assembler-assisted speed from high-level lan¬ 
guages, get control over memory, customize and control the PC, 
and more. Some programs require DOS 2.00. Source code included! 


Peeks ’ll Pokes shows you how to: 

• Access the system’s configuration 

• Unprotect BASIC programs 

• Scroll part or all of the screen 

• Access the file directory 

• Logically swap printers 

• Read and change the keyboard 

• Find more Peeks and Pokes 

• And much more... for only $30.00 




The Inside Track! shows you how to: 

• Read/write files as fast as DOS 

• Display data on the screen faster 

• Reserve memory for your use 

• Copy memory to another location 

• Copy-protect your programs 

• Load large programs faster 

• Control the keyboard settings 

• And much more... for only $45.00 


MasterCard and VISA accepted. Shipping charges: $2.50 per order for UPS; $2.50 per item for First Class Mail to USA and 
Canada; $6.00 per item for Air Mail outside USA and Canada. Dealer inquiries invited. 

Data Base Decisions • 14 Bonnie Lane • Atlanta, GA 30328 • 404/256-3860 
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YOUR BUSINESS COMPUTER 
IS HIDING OUT WITH THE CIA 


And there’s a good reason for it. 

Abu see, AT&T recently redevelop¬ 
ed the business computer. The 
new AT&T 3B series is much more 
compact and easier to use than the 
old style business computers. The 3B 
series doesn’t need any special 
computer rooms or air-conditioning 
systems and it can be placed, ready 
to go, into nearly any office environ¬ 
ment. 

But, the one thing that the mighty 
B’s have in common with their ances¬ 
tors is capability They all use the 
AT&T WE™ 32000 microprocessor, 
the industry’s first true 32 bit chip in a 
system this size. More important, the 
3B series is designed to optimize the 
UNIX™ operating system—which 
only makes sense, because AT&T 
invented UNIX. 

Now, you’ve probably guessed that 
a computer line with this much going 
for it would only be found at a com¬ 
puter dealer with a lot going for him. 
That’s why your 3B is waiting for you 
at the CIA. 

CIA is Computer Integration 
Associates. We’re one of the few value 
added resellers nationwide that AT&T 
has selected to handle the 3B series. 


==l=ATsT 


We’ve got the technical expertise that 
the 3B’s demand, and the support 
team to back them up. In fact, 
Computer Integration Associates is 
an expert at setting up computer sys¬ 
tems for businesses of all sizes with 
applications specialties in account¬ 
ing, manufacturing, legal, medical/ 
dental and financial systems. 

Our PC and Subsystems Division 
can assist you in upgrading your 
existing PC systems as well. CIA can 
provide solutions to all your business 
computing needs. 

So when you’re ready to take a look 
at the 3B Computer, or upgrade your 
existing system, you know what you 
have to do. Look them up at their only 
local hideout: Computer Integration 
Associates. 

Tell them Joe sent you. 


450 East Kennedy Blvd. 
Lakewood, NJ. 08701 
(201) 370-3900 


Computer 

Integration 

Associates 



' / // I . i '< ‘i '' '' ' i Vi ’» \ ' ...I | 1 , I 
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UNIX is a trademark of Bell Laboratories 
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TREE STRUCTURES 


static int sp = 0; /* stack pointer */ 
static int va1[MAXVAL]; /* value stack */ 


int push (f) 
int f; 


/* push f onto value stack */ 


if (sp < MAXVAL) 

return (val[sp++] = f); 
else { 

abort ("ERROR: stack full"); 
clear (); 
return (0); 

} 


int pop () 


/* pop top value from stack */ 


if (sp > 0) 

return (val[—sp]); 
else { 

abort ("ERROR: stack empty"); 
clear (); 
return (0); 

} 


} 


/* clear stack */ 


int clear () 

{ 

sp = 0; 
push (NULL); 
push (NULL); 


LISTING 5: btgetsp.c 

/* btgetsp */ 

#include <stdio.h> 
finclude <btextern.h> 

Int btgetsp (filhand) 
int filhand; 

/* gets a node number for a new node */ 

{ 

ip2 = btfilar[filhand].infobuf + 2; 

return (++*ip2); /* increment the current value */ 

} 

/* end of btgetsp */ 


LISTING 6: btopnkt.c 

/* btopnkt */ 

#include <stdio.h> 
linclude <btextern.h> 


int btopnkt 0 

/* get an unused control block 


int i; 

for (1 « 1; 1 <- MAXFIL; ++i) { 

if (btfilarCi].handle == NULL) 
return (i); 

} /* end for */ 

return ((1 > MAXFIL)? 


1 : i); 




end of btopnkt*/ 




LISTING 7: btcreat.c 

/* btcreat */ 

#1nclude <std1o.h> 

#include <btextern.h> 

int btcreat (filnam) 
char filnam[]; 

/* create new instance of an index */ 

{ 

Int i, occurs, ptrarea, keyarea, *1p, left; 
char *cp; 

if ((fp = fopen(filnam, "wrb")) == NULL) 

BTSETC0D (NULL, NULL, 4); /* file open error */ 

if ((openkt = btopnkt ()) == -1) 

BTSETC00 (openkt, NULL, 63); /* no control block */ 

if (!(btfilar[openkt].Infobuf * 

(int *)calloc (LBLEN, slzeof (char)))) 

BTSETC0D (openkt, NULL, 7); /* no memory */ 

If (!(btfilar[openkt].filbuf ■ 

(int *)calloc (LBLEN, sizeof (char)))) 

BTSETC0D (openkt, NULL, 7); /* no memory */ 

strcpy (btf11ar[openkt].curkey," 
btfilar[openkt].keylen = gkeylen; 
strcpy (btfilartopenkt].filnam, gfilnam); 
btfilartopenkt].handle = openkt; 
btfilar[openkt].root = 1; 
btfilartopenkt].fdesc * fp; 

/* initialize info index record */ 
ip = btfilartopenkt].infobuf; 

*ip++ = 1; /*value of root record */ 

*ip++ = gkeylen; /*set key length */ 

*ip a I; /*rec # 1 unavailable */ 

/* now initialize rest with zeros */ 

left = 1 + (LBLEN / 2 - 3); /* left to be initialized */ 

while (—left) 

*++ip = 0; /* rest are available */ 

movmem ((char *)btfilartopenkt],infobuf, 

(char *)btfIlartopenkt].filbuf, LBLEN); 

/* write index info record from buffer */ 
if (( i = btwrit (openkt,0))) 

BTSETC0D (openkt,0,1); /* set write error */ 

/* now initialize root record */ 

occurs * (LBLEN - 1) / (gkeylen + 3); 
btfilartopenkt].ikeyptr = » 




TallScreen ™ takes the DRUDGERY 
_ OUT OF DOS - _ 


• 1000 lines of screen output saved to 
scroll through for review and editing 

• Commands and directory paths 
automatically saved for quick recall 
again and again 

• Screen output and commands edited with 
standard, powerful, easy-to-learn and 
easy-to-use word processor techniques 

• Screen output saved to file or printer, or frozen 
anywhere on the screen 

• DOS commands help file included for quick 
reference 

• Keyboard macros supported similar to the IBM 
Personal Editor. 

For the IBM PC®. PCjr, XT, AT. or compatibles. Works with DOS 2 00 and 
above. Works wifh PFtOKEY , '‘ and SIDEKICK’". Compatible with most 
mouse systems. Next day shipping on VISA/MC MD & NM residents add 
sales tax 


$49.95 


INTRODUCTORY PRICE 


§§TallScreen has completely changed 
the way I use DOS.ff 

Bob Beilstein, PC user 

#§A godsend for power users .99 

Hanno Hinsch, Author of TELIOS 


ffThis is the way DOS should have been 
designed in the first place!** 

Rex Swain, Technical Director Parallax Systems 

ifJust recalling screen output and past 
commands alone is worth the price.** 

Edward T. Garner, VP Finance ARIES Group 


For orders or information see your 
local dealer or call 800-522-0290 
QUALITAS, INC., P.O. BOX 3AK/UPB 
LAS CRUCES, NM 88003 505-522-0290 
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101 Hands-on 
Micro Software Evaluations, 
"fours for just $ 19 each! 


T he only way to really see what a 
software package can do is to try 
it out. But software evaluations take 
time—and money. And even then you 
can’t be sure you didn’t overlook some¬ 
thing big. 

That’s why thousands of corporate 
micro software buyers are turning to 
Data Decisions for accurate, up-to- 
the-minute information and indepen¬ 
dent hands-on analysis. 

Data Decisions gives you the 
results of tests done under consistent, 
controlled conditions by a specially 
trained team of micro experts who 


tell you what each product’s strengths 
and limitations are and how suitable it 
is for corporate use. They also give 
you all the pricing and specs. 

Just one report saved me three 
nights of tinkering at a computer store 
on my own time. It’s like having a 
consultant sitting right there at the 
end of the desk. 99 
—Bob Butler, Mechanical Engineer 
Gillette Company, Boston, MA 

Until recently these evaluations 


were available only to subscribers to 
MICROCOMPUTERS, Data Deci¬ 
sions’ 3-volume monthly updated 
information service. Now you can 
receive some of the same reports our 
subscribers get for only $19 each, just 
by filling out and returning the order 
form below. If you include payment 
with your order,you’ll avoid a ship¬ 
ping charge. 

Data Decisions 

20 Brace Road • Cherry Hill 
New Jersey 08034 • (609) 429-7100 


r 


Data Decisions Cherry Hill. New Jersey 08034*(609) 429-7100 




Spreadsheets, Finance 
and Planning 

_Business 

EQ Planning Tool 
_CalcIT 

EK 

_CalcStar 

ES 

_Intecalc 

El 

_Multiplan 

EW r 

_Peachcalc 

_Perfect Calc 

EY 

_SuperCalc-3 

TK! Solver 
__ VisiCalc 

__ Visi On Calc 

_VisiSchedule 

Ft) 

Data Management 

Advanced DB Master 

_Benchmark 

FF Data Manager 

_Btrieve 

fg 

_C.I.P 

FH 

_Dataease 

__L DataStar 

_Day One DBMS 

ildBASEII 
JLdBASEIII 
_!IL DBM II-The 
10 Integrator 

_Domus 

FP Correspondence 
Control Manager 

_Fast Facts 

Friday! 

_Instant Recall 

JL KeepIT 


___ KeepI 


Knowledge Manager 

_Metafile 

_Nutshell 

FY 

_Omnifile 

FZ 

t a Perfect Filer 
_Personal Pearl 

G1I 

_pfs:File 

gc r 

^ pfs:Report 
_Power-Base 

GE 

. ProBase 

_^R:Base Series 4000 

CG 

_ReportStar 

I)N r 

. Revelation 

JLt.i.m.iv 

___ Under Control 
_Versaform XL 

GM 

_VisiFile 

1)0 

Word Processing 

_Benchmark 

GO 

^ Easy writer II 
_Finalword 

GQ 

^ Megawriter 
_Multimate 

GS 

_New Word 

_Office Writer 

GW 

Palantir Word 
° x Processor 
_Peachtext 

GY 

_Perfect Writer 

GZ 

_pfsWrite 

__ Select 

_Spellbinder 

hc r 

_Superwnter 

HI) r 

_Textra 


VisiWord 

_Volkswritcr Deluxe 

hc; 

_Word 

HH 

_Samna Word II 

_Wordperfect 

HK , r 

_WordStar 

HL 

Graphics 

_BPS Business 

HM Graphics 
_Chart Master 

HN . 

_dGRAPH 

HO 

_Fast Graph 

HI* r 


HQ 


Graphics 


Department 
_Graftalk 

HK 

__ PC-Draw 

_Peachtree Business 

HT Graphics System 


_pfs:Graph 

HW r r 

_Visi On Graph 

HX r 

Communications 

_BLAST 

HY 

_Crosstalk 

HZ 

_Data Capture 

_IBM Asynchronous 

JB Communications 
Support 

_PC/Intercomm 

_!1 PC-TALK III 

Jl) 

_Perfect Link 

_Smartcom II 

Jl. The APPLE-IBM 
Jt ’ Connection 
_VisiLink 

JH 


Integrated Packages 

_AURA 

Ej 

_Context MBA 

_!!_ ENCORE! 

__ Framework 

__ Goldengate 

_Lotus 1-2-3 

DL 

eh - PC/Focus 

_SeriesOnePlus 

_Symphony 

_III E-Z Pieces 

js 

Utilities 

_Colortext 

_!Ldesq 

JW ^ 

_Norton Utilities 

jx 

_Oneshot 

JY 

_Prokey 

_Quickcode 


Total Quantity Ordered. . 

Total Cost for Reports ($19 ea.). $- 

$2 Shipping/Handling per Report. $- 

Total (Sales tax will be added on invoice where applicable). $- 

Signature------- 

Name---Title- 

Company---Telephone ^ cod ^~ 

Address----- 

City_State-Zip- 


A130j 
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TREE STRUCTURES 


(char *)(btf11ar[openkt].filbuf + occurs); 

/* Initialize pointer area with NULL */ 

Ip * btf11ar[openkt].fllbuf; 

1p3 a Ip + occurs; 
while (Ip < 1p3) 

*ip++ 3 NULL; 

/* intialize keyarea with null strings */ 

cp = btfilarCopenkt].ikeyptr; /* initialize pointer */ 

cp3 = (char *) btfilar[openkt].filbuf + LBLEN; 
while (cp < cp3) 

*cp++ 3 '\0‘; 

/* initialize flag to pointer to data */ 
cp = (char *) btfilar[openkt].filbuf; 
cp += (LBLEN - 1); 

*cp 3 ’Y* ; 

/* write root record */ 

if (( i 3 btwrit (openkt, 1))) 

BTSETCOD (openkt, 1, i); /* set write error */ 

/* return value to outside world */ 
gfilhand = openkt; 
gretcode = 0; 
return (0); 

} 

/* end of btcreat */ 


LISTING 8: btparm.c 

/* btparm */ 

/include <stdio.h> 

/include <btextern.h> 

/* gets parameters stored at INTINT, INTCHAR, INTKEY */ 

int btparm () 

{ 

int *ip, i; 

char *cp; 

struct { 

Int cs, ss, ds, es; 

} segreg, *segregp; 

int fromoff, /* from offset */ 

fromseg, /* from segment */ 

*tooff, /* to offset */ 

toseg; /* to segment */ 

/* get function code at INTINT */ 
gfcode=peek(peek(INTINT,0),peek(INTINT+sizeof(int),0)); 
switch (gfcode) { 

case 1 : /* file create and open */ 

case 2 : segread(&segreg); /* get registers */ 

fromoff = peek(INTCHAR.O); /* offset of file name */ 

fromseg 3 peek(INTCHAR + sizeof(Int) ,0);/*seg of filname*/ 
tooff = gfilnam; /* offset of to filename */ 

toseg 3 segreg.ds; /* data segment of global */ 


movblock(fromoff.fromseg,tooff.toseg,LFILNAM + 1); 

/* now file name has been moved */ 

/* now move keylength */ 

fromoff = peek(INTINT,0) + sizeof(lnt); 

gkeylen = peek(fromoff,peek(INTINT + sizeof(Int),0)); 

break; 

case 3: /* close a file */ 

case 4: /* insert a key */ 

case 5: /* random read */ 

segread (&segreg); /* get registers */ 

fromoff = peek (INTINT, 0) + sizeof (Int); 

gkeylen - peek(fromoff, peek (INTINT + sizeof (int), 0)); 

fromoff = peek (INTINT, 0) + 2 * sizeof (Int); 

gfilhand = peek (fromoff, peek (INTINT + sizeof (Int), 0)); 

fromoff = peek (INTINT, 0) + 4 * sizeof (int); 

gdatapt = peek (fromoff, peek (INTINT + sizeof (Int), 0)); 

/* now get new key value */ 

fromoff = peek (INTKEY, 0); 

fromseg = peek (INTKEY + sizeof (int), 0); 

tooff = gfilkey; 

toseg 3 segreg.ds; 

movblock (fromoff, fromseg, tooff, toseg, LKEYLEN + 1); 
break; 

default: /* baaaaad function code man ! */ 

gfcode = 0; 

BTSETCOD (NULL, NULL, 10); /* bad function code */ 

break; 

} 

/* end of switch */ 

return (0); /* no problem */ 

1 .... 

/* end of btparm */ 


LISTING 9: btexport.c 

/* btexport */ 

#include <stdio.h> 

#include <btextern.h> 
int btexport 0 

/* send values to outside world */ 

{ 

int offset, seg; 

/* check if return code is bad */ 

if (gretcode) { /* yes me bad ! */ 

offset = peek (INTINT, 0) + 2 * sizeof (Int); 
seg = peek (INTINT + sizeof (Int), 0); 

pokew (offset, seg, NULL); /* poke NULL fllehandle */ 

offset + 3 sizeof (int); 

pokew (offset, seg, gretcode); /* poke bad return code */ 
offset += sizeof (int); 


howto be 


Introducing TURN-ON™ The Intelligent Power Controller. 

Finally you can access your remote computer without leaving 
it on. Avoid unneeded wear and power damage by turning on 
your computer only when needed. 



two places 

at once 


TURN-ON is ideally suited for unattended computer phone 
networking. With TURN-ON, a simple phone call powers up 
your computer system for remote data processing and 
automatically powers it down when complete. Using 

TURN-ON you can leave your computer on to 
complete batch processing and it can power 
itself down when done. Protect your 
computer with TURN-ON’s built-in surge 
suppression and optional security 
software. 


OEM and reseller inquiries invited. 
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Call or write today for our free data 
sheet and the name of your dealer 
that carries TURN-ON. 


BKYLAND BY STEMS, /A/C. 


Green Valley Road Scotts Valley CA 95066 (408) 438-5007 



















“In the art 
of programming 
the difference between 
greatness and mediocrity 
is often the quality of 
the artist’s tools. ” 


POLYOVERLAY 

Make Maximum Use of Memory with Overlay Code. Creates optimal memory 
overlay structures, in terms of utilizing a minimum of total physical memory, while 
it builds a batch file to automatically drive an overlay linker, for creating efficiently 
overlayed executable code. Creates optimum overlay structures for any modular 
language including C, FORTRAN, Pascal, Ada and even BASIC. Essential for 
porting mainframe code too large to fit into personal computer’s memory all at one 
time. Requires MS-DOS 2.0, and Microsoft’s Linker Version 2.4 Shipped with 
Users Manual . $QQ 

POLYTRON C LIBRARY 1 

A Library of High-Performance Functions for Lattice C Compiler Users. Over 50 significant routines 
more useful than common library functions. The library includes UNIX-like utility functions, file management 
functions, more efficient and flexible I/O routines, and executive functions. This is a powerful, professional- 
quality C library that is easy to use and designed to increase your productivity. Assembly and C source code 
included. Requires Lattice C Compiler Includes Users Manual. $QQ 

POLYLIBRARIAN 

The Object Module Library Manager for MS-DOS™. PolyLibrarian lets you create a single library from 
related Objects Modules. The IBM PC Linker will then select only the modules necessary to produce an 
executable file. PolyLibrarian can: Create, organize, reconstruct, dissect, and compress libraries of object code 
modules. Add, delete and replace an object module. Extract a module from a library to create an OBJ file. 
Change public and external names. Modules are time-stamped within the library. Supports full path names. 
Supports Microsoft’s original and latest Linker (Version 2.4). Includes installation program to customize options 
to your specific needs. Features three Modes of Operation (Interactive, Command File, Command Line) that 
can be freely intermixed. Surpasses performance of other primitive librarians. Features a highly functional user 
interface that uses simple meaningful key words. Requires 128K RAM, MS-DOS (PC-DOS) 1.1 or 2.0. 
Compatible with any compiler or assembler that uses the MS-DOS (PC-DOS) Linker. Shipped with 
comprehensive Users Manual including step-by-step tutorial for.^>oQ 

POLYLIBRARIAN II 

Extends PolyLibrarian’s power to Intel™ and Digital Research™ Format Libraries. PolyLibrarian II is an 
enhanced version of PolyLibrarian. In addition to all the features and functions listed above for PolyLibrarian, 
this version adds a new dimension of productivity for programmers using Intel and Digital Research Language 
Products. Compatible with any Intel Format Library and any Microsoft Format Library. Compatible with 
Intel’s Link 86 under MS-DOS. Compatible with Digital Research Linker under MS-DOS *149 

POLYMAKE 

The Intelligent Program Builder & Maintenance Tool for MS-DOS. PolyMake frees you from the need to 
remember which files depend on others and which files have been modified. PolyMake will: Remember the 
exact sequence of operations necessary to make a new version of a program. This will significantly reduce 
developement time, prevent bugs & manage large software projects. Automatically invoke your compiler, 
assembler, linker, librarian, or do whatever is necessary to bring all dependent files up to date. Compare the date 
and time of all relevant files and use internal rules to rebuild a program or complete software system. Rules can 
be modified and expanded. Extensive debug capabilities help construct efficient make files. Includes features 
superior to UNIX Make. Fully automatic operation under MS-DOS 2.0. Full path name capabilities under 
MS-DOS 2.0. Requires 128K. Shipped with a comprehensive Users Manual.SQQ 

POLYFORTRAN TOOLS 1 


Praise From Professionals 

“PolyLibrarian is a powerful tool for serious 
hobbyists and professional programmers. It 
is a thing of beauty; a work of art. The docu¬ 
mentation is excellent, the large selection 
of commands are intuitive to learn and easy 
to use, and the program itself provides a 
service of inestimable value. It is refreshing 
to see a tool of this caliber available for seri¬ 
ous programmers. The design of this pro¬ 
gram shows foresight and ingenuity. It sets 
the human engineering standard for pro¬ 
gramming utilities. If all of a programmer’s 
tools were so simple to work with, better 
programs could be developed in less time 
and with fewer headaches. Bravo, Polytron! 
I look forward to your next product.” 

Datt Rollins, 

Programmer and Author writing in PC Age 

‘‘PolyLibrarian is an extensive, friendly utility 
... an excellent tool for serious program¬ 
mers. It combines professional quality with 
a flexible user interface.” 

Greg Estes 
Editor, Programmers Journal 

“I am thoroughly pleased [PolyLibrarian] is 
definitely one of the best products of its 
type that I have ever used on any system.” 

An Unsolicited Comment from 
Steve Kauffman 
Consulting Engineer 


To Order or Request Literature Call 

1 - 800 - 547-4000 

Ask For Dept. 310 
VISA & MasterCard Accepted 
Or Send Checks, P.O.’s To: 
Polytron Corporation ds-310-fi 
P.O. Box 787, Hillsboro, OR 97123 

Add $1.25 Shipping Charge For Each 
Product Ordered. 
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Four Powerful Utilities in One Package. For developing or enhancing software or porting mainframe 
software to personal computers these easy-to-use tools will become indepensible for the professional 
FORTRAN programmer. Includes: 1. FORTRAN-XREF for developing comprehensive cross-reference 
maps of FORTRAN source code. Mainframe users expect this kind of utility. Now personal computer users 
have X-REF power. 2. FORTRAN-EXTRACT extracts the MAIN routine as wen as all SUBROUTINES, 
FUNCTIONS and BLOCKDATAS from FORTRAN source code. It is unsurpassed for breaking-up large 
codes into manageable modules that can be individually modified, compiled, added to libraries and finally linked 
into a single executable code. 3.FORTRAN-CLEANUP performs three critical functions to improve 
FORTRAN source code readability: A. Renumbers FORTRAN source code statements within each routine to 
begin at a user specified starting number; B. Adds spaces around delimiters and key words; C. Performs 
indentation for DO loops, IF...Then and similar structures. If you are becoming weary of cleaning up “sloppy” 
code then you need FORTRAN-CLEANUP. 4. FORTRAN-SCREEN lets you show off your software. This 
is a complete set of FORTRAN callable screen attribute and cursor position control functions for creating user 
friendly, interactive menus and displays. Requires MS-DOS 2.0, 256K, One Disk Drive, Compatible w/hard 

disk. Shipped with Users Manual. . $179 
























TREE STRUCTURES 


pokew (offset, seg, NULL); /* poke null data pointer */ 


LISTING 10: btclose.c 

return; I* out of btsys */ 


/* btclose */ 



#include <stdio.h> 

} /* end if */ 


#include <btextern.h> 

switch (gfcode) { 


int btclose (filhand) 

case 1 : 



case 2 : 


unsigned filhand; 

offset = peek (INTINT, 0) + 2 * sizeof (int); 



seg = peek (INTINT + sizeof (int), 0); 


/* close a file and free buffers */ 

pokew (offset, seg, gfilhand); 


{ 

offset += sizeof (int); 


char *cp; 

pokew (offset, seg, gretcode); 


int i; 

offset += sizeof (int); 



pokew (offset, seg, NULL); /* poke NULL data pointer */ 


/* make sure file is open */ 

break; 


if (btfilarCfilhand],handle == NULL) 

case 3 : /* file close */ 


BTSETC0D (filhand, NULL, 61); /* file not open */ 

case 4 : /* insert key */ 



offset = peek (INTINT, 0) + 2 * sizeof (int); 


/* write index info record it may have changed */ 

seg = peek (INTINT + sizeof (int), 0); 



pokew (offset, seg, NULL); /* NULL file handle */ 


/* move new root value to info index record before close */ 

offset += sizeof (int); 



pokew (offset, seg, gretcode); /* send return code */ 


*(btfilarCfilhand].infobuf) = btfilar[filhand].root; 

offset += sizeof (int); 


movmem (btfilarCfilhand].infobuf, 

pokew (offset, seg, NULL); /* NULL data pointer */ 


btfilar[filhand].filbuf, LBLEN); 

break; 


if ((i = btwrit (filhand, 0))) 

case 5 : /* random read */ 


BTSETC0D (filhand, 0, i); 

offset = peek (INTINT, 0) +2 * sizeof (int); 



seg = peek (INTINT + sizeof (int), 0); 


/* free index info buffer */ 

pokew (offset, seg, NULL); /* NULL file handle */ 


cp = (char *)btfilar[ filhand].infobuf; 

offset += sizeof (int); 


free (cp); 

pokew (offset, seg, gretcode); 



offset += sizeof (int); 


/* free root record buffer */ 

pokew (offset, seg, gdatapt); /* return data pointer */ 


cp = (char *)btfilar[ filhand].filbuf; 

break; 


free (cp); 



/* free control block */ 

default: 


btfilarCfilhand].handle = NULL; 

break; 



} /* end of switch */ 


/* close file */ 

} /* end of btexport */ 


fclose (btfilarC filhand].fdesc); 



return (0); 



} 

/* end of btclose */ 




“Ouvrex les 

£ *m_ §99* 

fenetres! 

Introducing MATIS the powerful new 
developmental system from France. 

A complete and meticulously detailed program 
to make a programmer’s work easier, faster, and... 
but of course.. .better. 

□ Window Management Systems □ Screen Generator □ Expanded 
Basic Commands □ Can be accessed from other languages □ 100% 
Assembler □ Automatic Scrolling in Windows □ Virtual Page larger 
than screen (up to 65534 rows x 65534 columns) □ Save or Print 
Pages □ MS-DOS □ 170 Page Manual (In English Mon Ami!) 

□ Only $150. 

ORDER BY MAIL—WRITE OR CALL FOR COMPLETE DESCRIPTION 
No license fee. 

Softway, Inc. 

500 Sutter Street • Suite 222-1C • San Francisco, CA 94102 
Tel: (415) 397-4666 Telex: 880857 

—Open the windows !-— 
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MOVING? 



Please let us know 8 weeks in ad¬ 
vance so you won’t miss a single 
issue of PC TECH JOURNAL. _ 

Attach your old label where indicated and print 
your new address in the space provided. Please 
be sure to include your mailing label whenever 
you write us about your subscription. It helps us 
to serve you promptly. 

Write to: P.O. Box 2968, Boulder, CO 80322 

□ Change address only 

□ Extend subscription 

□ Enter new subscription- 
one year $24.97 

0 Payment enclosed 
Bill me later 

□ Charge: n American Express 

□ Visa □ MasterCard 

Number_Exp. Date_ 

Signature_ 

NEW ADDRESS HERE 

Name_ 

Address_ 

City_ 

State_Zip_ 

Add SI2 per year in Canada and other foreign countries. 
Please allow 60 to 90 days for delivery of first issue. 

^ AFFIX OLD LABEL ^ 


If you have no label handy, print old address here: 

Name__ 

Address_ 

City_ 

State 7 ip 


150 

































LISTING 11: btopen.c 

/* btopen */ 

linclude <stdio.h> 
linclude <btextern.h> 

int btopen (gfilnam) 
char gfilnam[]; 


/* open an existing index file */ 

{ 

int i, *ip,occurs; 
char *cp; 

if (Cfp = fopen (gfilnam, "rwb")) == NULL) 

BTSETCOD (NULL, NULL, 4); /* set file open error */ 

if ((openkt = btopnkt 0 ) == -1) 

BTSETCOD (NULL, NULL, 63); /* set max files open */ 

if (!(btfilar[openkt3.infobuf « 

(int *)calloc (LBLEN, sizeof (char)))) 

BTSETCOD (openkt, NULL, 7); /* no memory */ 

if (!(btfilar[openkt].filbuf = 

(int *)calloc (LBLEN .sizeof (char)))) 

BTSETCOD (openkt, NULL, 7); /* no memory */ 

/* now read index info record = I zero */ 
btfilarCopenkt].fdesc = fp; 
if ((i = btread (openkt, 0))) 

BTSETCOD (openkt, 0, i); /* bad read */ 

movmem (btfilar[openkt3.filbuf, btfilar[openkt].infobuf,LBLEN); 

/* initialize file control block */ 

ip = btfilarCopenkt].infobuf; /* initialize pointer */ 

btfilar[openkt].handle = openkt; 
strcpy (btfilarCopenkt].curkey," "}; 

occurs = (LBLEN - 1) / (gkeylen + 3); 
btfilar[openkt],ikeyptr = 

(char *)(btfilarCopenkt].filbuf + occurs); 
btfilar[openkt].root = *ip++; /* 1 st integer */ 
btf ilarCopenkt].keylen = *ip; /* 2 nd integer */ 
strcpy (btfilarCopenkt].filnam, gfilnam); /* copy file name */ 
btfilarCopenkt].fdesc = fp; 


/* now read root record into filbuf */ 

if ((i = btread (openkt, btfilarCopenkt].root))) 

BTSETCOD (openkt, btfilarCopenkt].root, i); /* bad read */ 

/* give value of openkt to the world */ 
gfilhand = openkt; 1 

return (0); 

} 

/* end of btopen */ 

LISTING 12: btsys.c 

/* btsys */ 

linclude <stdio.h> 
linclude <btextern.h> 
int btsys 0 

/* this is the btree system function */ 

{ 

btparm (); 

switch (gfcode) { 

case 0 : break; /* bad function code *7 

case 1 : /* file create */ 

gretcode = btcreat (gfilnam); 
break; 

case 2 : /* file open */ 

gretcode = btopen (gfilnam); 
break; 

case 3 : /* file close */ 

gretcode = btclose (gfilhand); 
break; 

case 4 : /* insert key */ 

gretcode = btisrt (gfilhand, gfilkey, gdatapt); 
break; 

case 5: /* random read */ 

gretcode = btired (gfilhand, gfilkey); 
break; 

} /* end of switch */ 

btexport 0; 

} /* end of btsys */ 



over 200 formats easily, reformat rapidly 


Disk Maker I runs as a peripheral with an S-100 system 
and comes with S-100 controller board, one 48 tpi 
DSDD 5V4 ” disk drive, dual drive cabinet and power 
supply, cables and Disk Maker software. 96 tpi and 8” 
drives are optional. Base price: $1,695. 


Supported with comprehensive, easy-to-read manual, 
software updates ($50.00, all formats in revision), and 
additional drives and hard disk options. 


The more disk formats you work with, the more our 
Disk Maker™ system saves time and money by reading 
and/or writing disks in any of over 200 formats. No mo¬ 
dems, no patches, no other special software necessary. 

Disk Maker II is a complete, stand alone system with 
one 8” DSDD disk drive, one 48 tpi 5’A” DSDD disk 
drive, 6 MHZ Z80B, 64K CP/M system with Disk 
Maker™ software. (96 tpi and second 8” drive option¬ 
al.) Just plug in your terminal and make disks! Bundled 
software includes MicroShell™/MCALL-II communica¬ 
tions software. Base price: $3,395. 


New 

GENeRaTIQ N 
*— 5V5TEMS —> 

1800 Michael Faraday Drive. Suite 206. Reston. VA 22090 
(703) 471-5598 Order Line: (800) 368-3359 Dealer inquiries welcomed 


Now with over 25 MSD0S formats, 3 V 2 ” formats, 
IBM PCAT and word processing format options 
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TREE STRUCTURES 



LISTING 13: btplace.c 


LISTING 14: btired.c 



/* btplace */ 

#include <stdio.h> 

finclude <btextern.h> 


/* btired */ 

#include <stdio.h> 

finclude <btextern.h> 



int btplace (filhand, key) 
int filhand; 
char *key; 


int btired (filhand, key) 
int filhand; 
char key[]; 



I 

int i,j,k,occurs.node,klength; 


/* random read function */ 



char *cp; 


I 



/* clear stack */ 


int i, j, k, occurs, klength, recno; 
char *cp; 



clear (); 





/* initialize keylength */ 


printf("BTIRED filhand *d key Xs\n", filhand, key); 



klength = btfilar[filhand].keylen; 
occurs = (LBLEN - 1) / (klength + 3); 
node = btfilar[filhand].root; 


klength = btfilar[filhand].keylen; /* get key length */ 
occurs = (LBLEN - 1) / (klength + 3); 
recno = btfi1ar[fi1 hand].root; 



cp = (char *)btfi1ar[filhand].filbuf + (LBLEN - 1); 





do { 


/* get root record */ 

if ((i = btread (filhand, recno))) 



ipl = btfilar[filhand].filbuf; 
cpl = btfilar[filhandl.ikeyptr; 


BTSETCOD (filhand, recno, 1); /* set read error */ 



j = 0; 


/* start looping forever */ 



if ((i = btread (filhand, node))) 

BTSETCOD (filhand, node, i); 
while ((i = strcmp (cpl, "")) != 0 


while (1) { 

if (*((char *)btfilar[filhand].filbuf + (LBLEN -1)) == •N 1 ) { 
ipl = btfilar[fi1 hand].filbuf; 



&& (k = strcmp (cpl, key)) == -1) 

I 


cpl = (char *)(btfilar[filhand].filbuf + occurs); 



j ++ ; 


while ((i = strcmp (cpl, "")) != 0 



cpl += (klength + 1); 

} ; 


&& (k = strcmp (cpl, key)) == -1) 



push (node); 


{ 

ipl#; 



push (j); 
node = ipltj]; 

1 while ((node != NULL) && (*cp != *Y’)); 


cpl += (klength + 1); 

) 

recno » *1pl; 



return (0); 

1 /* end of btplace */ 


if ((i = btread (filhand, recno))) 

BTSETCOD (filhand, recno, i); /* set read error */ 

} _ 








FROM 

HANG-UP to BOOT-UP 

IN 3 SECONDS 

• STOP RESETTING BY TURNING OFF POWER. 

• STOP STRESSING RAM AND HARD DISK 

• QUICKON ELIMINATES SLOW PC TURN-ON TIME 

• NO EXPANSION SLOT REQUIRED! 

PC RESET IS A TRUE HARDWARE RESET BUTTON 

QUICKON IS A FAST-BOOT HARDWARE MODULE 
THAT ELIMINATES ALL POWER-ON WAITS. (SEE J. 
POURNELLE’S COLUMN, BYTE MAGAZINE, JUNE/JULY 
1984) 

PC RESET w/o QUICKON - $21.95 
PC RESET with QUICKON - $89.95 
QUICKON alone - $69.95 


NEW LOCKIT INVULNERABLE! 

PC WON’T BOOT AT ALL UNTIL A USER-CHOSEN 
PASSWORD IS ENTERED. HARDWARE & SOFTWARE 
SYSTEM. CAN BE SET FOR HARD-DISK-ONLY BOOT. 
MANY OTHER FEATURES. NO EXP. SLOT REQUIRED. 

LOCKIT (Includes QUICKON) - $129.95 
With PC RESET ■ $144.95 


SPECIFY PC or XT 

PC RESET, QUICKON and LOCKIT are trademarks of Security Microsystems. 


Security 

Microsystems 

Consultants 


16 Flagg Place 
Suite 102TJ 

Staten Island, NY 10304 
(718) 667-1019 


152 


CIRCLE NO. 187 ON READER SERVICE CARD 


COMPUTE 

IUMQARY 
OF 



TE@H 

JOURNAL 

Add to your PC TECH JOURNAL collection today. Make your 
personal library complete and authoritative with any issues 
you may be missing. 

Copies are available for issues published during the last 
twelve months —be sure to specify the issues you want. If a 
particular issue is out of stock, your payment will be refunded 
promptly. 

Back issues of PC TECH JOURNAL are priced at $7.00 
each, postpaid. Outside USA, $8.00 each. 


PC TECH JOURNAL 

CN 1914, Morristown, NJ 07960 

Please send issues of PC TECH JOURNAL listed below: 


MBIS 


hI Issue 

Qty. 

Unit Price 

Total Price 













Payment Enclosed 

$ 


Mr./Mrs./Ms._ 
Address _ 


(print full name) 


City/State/Zip_ 


PC TECH JOURNAL 

































el se { 

j = 0; 

ipl = btfilartfilhand].filbuf; 
cpl = btfilartfilhand].ikeyptr; 
while (*ipl != NULL) { 
if ((i = strcmp (cpl, key)) == 0) ( 

gdatapt = *ipl; 
return (0); 

} 

else { 

ipl++; 

cpl += (klength + 1); 

}; /* end el se */ 

return (-1); 

}; /* end else */ 

) /* end while */ 

} /* end btired */ 

LISTING 15: btisrt.c 

/* btisrt */ 

finclude <stdio.h> 
linclude <btextern.h> 

int btisrt (filhand, key, datapt) 
int filhand, datapt; 
char keyC3; 

/* main routine to insert key into btree */ 

{ 

int i,j,k,node,hoidptr,*ip,klength,occurs; 
char *cp,leaf; 

int *new,*temp,last; 

/* find place to insert the key */ 

if ((i = btplace (filhand, key))) 

BTSETCOD (filhand, NULL, 60); /* set logic error */ 


/* this value is already stored in the stack by btplace */ 

klength = btfilarCfilhand].keylen; 

occurs = (LBLEN - 1) / (btfilartfilhand].keylen + 3); 

j 3 pop 0; 

node = pop (); 

leaf = ’Y'; 

again: 

ip = btfilartfilhand].filbuf + (occurs - 1); 
holdptr = *ip; 

/* set up pointers to move keys over by one position */ 
ip2 = btfilartfilhand].filbuf + (occurs - 1); /* start of move */ 

ipl = ip2 - 1; /* from where to move */ 

1p3 = btfilartfilhand].filbuf + j; /* till when to move */ 
while (ipl >= ip3) { 

*ip2-- - ♦Ipl —; 

} 

/* now move keys */ 

cp2 = (char *)(btfilartfilhand].filbuf + occurs); 
cp2 += (occurs - 1)*(k1 ength + 1); /* where to move */ 
cpl = cp2 - (klength + 1); 

cp3 = (char *)(btfilartfilhand].filbuf + occurs); 
cp3 += j*(klength + 1); 

while (cpl >= cp3) { 
strcpy (cp2,cpl); 
cpl -= (klength + l);’* 
cp2 -* (klength + 1); 

) 

strcpy (cp2,key); 

*ip2 = datapt; /* insert new key and pointer */ 

cp = (char *)btfilartfilhand].filbuf; 
cp += (LBLEN - 1); 

*cp = leaf; 

cp = (char *)(btfilartfilhand].filbuf + occurs); 
cp += (occurs - 1)*(klength + 1); 

if ((i = strcmp (cp, "")) == 0) { 

__-J 



Time is money! Moore 
helps you save both 
with the most complete 
catalog selection of 
computer supplies 
and the kind of old 
fashioned service only 
modern technology 
can provide. 


Request your FREE catalog today! 

Mail this coupon to: 

Moore Computer Supplies Catalog 

P.O. Box 20, Wheeling, IL 60090 

Or call toll-free: 

1-800-323-6230 

( ) 

YOUR NAME TITLE 

BUSINESS PHONE 


COMPANY NAME 


ADDRESS 


CITY 

STATE 

ZIP CODE 


COMPUTER MAKE AND MODEL 

TYPE OF BUSINESS 

NO. OF EMPLOYEES 


Dept. 177921 


CIRCLE NO. 216 ON READER SERVICE CARD 



Professional Lab and 
Business Graphics Software 
for Your IBM* PC 


SCIENTIFIC PLOTTER-PC— i— 

Draws professional graphs of ~ 

your data. Line or scatter plots, \ 

semi-log or log-log plots, bar c 

graphs, exploded pie charts, : 

stock charts with high, low, > 

close. 320 x 200 resolution in 4 fc 

colors. Automatic or manual fi, 

selection of axis length and posi¬ 
tion, tick marks and numeric 
labels. Features 20 plot symbols, \J_ 
error bars, multiple labels in 4 
orientations and versatile printer hardcopy. Format and data files may be 
saved on disk. Includes 11 demos on disk plus manual .$ 95 

CURVE FITTER-PC— Select the 
best curve to fit your data. 

Scale, transform, average or 
smooth, interpolate (3 types), 
least squares fit (8 types), 
evaluate unknowns from fitted 
curves. Features auto-scaling, 
statistical evaluation of fitted 
curves, multiple labels in 4 
orientations, and versatile 
printer hardcopy. Format and 
data files may be saved on disk. 

Includes 5 demos on disk plus manual.$ 95 

SPECIAL: SCIENTIFIC PLOTTER-PC and CURVE FITTER-PC— on 1 
disk.$375 

Add $2.50 shipping on all U.S. orders. VISA or MASTERCARD orders 
accepted. 

‘Trademark of International Business Machines, Inc. 

TM-m- INTERACTIVE MICROWARE, INC. 

I P.O. Box 139, Dept. 237 
■Ul" state College, PA 16804 




Phone: (814) 238-8294 » 


Telex: 705250 


MARCH 1985 
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TREE STRUCTURES 


if CC1 = btwrit (filhand, node))) 

BTSETCOD (filhand, node, i); /* set write error */ 

return (0); 

) 

/* btdivd */ 

/* divides a node gets space and writes it out */ 
el se { 

if (!( new = (int*)calloc (LBLEN, (sizeof (char))))) 

BTSETCOD (NULL, NULL, 7); /* no core */ 

if (!(temp = (int*)calloc (LBLEN, sizeof (char)))) 

BTSETCOD (NULL, NULL, 7); /* no core */ 

last = occurs / 2; 
k = 0; 

cpl = btfilar[filhand].ikeyptr; 
cpl += last*(klength + 1); /* start of key move */ 
cp3 = btfi1ar[fi1 hand].ikeyptr + occurs*(klength + 1); 
cp2 = (char*)(new + occurs); /* init destination */ 

while (cpl < cp3) 

*cp2++ = *cpl++; /* move keys */ 

ipl = btfilar[filhand].filbuf; /* start of pointer area */ 

ip3 = ipl + occurs; /* end of pointers */ 

ipl += last; 

ip2 = new; /* init destination */ 

while (ipl < ip3) 

*ip2++ = *ipl++; /* move pointers */ 

*ip2 = holdptr; 

while (++ip2 < (new + occurs)) 

*ip2 = NULL; /* zero all pointers */ 

cp3 = (char *)new + LBLEN; /* end of keys */ 

while (cp2 < cp3) 

*cp2++ = '\0‘; 

/* all keys have now been nulled */ 

/* set true flag */ 

*((char *)(new) + (LBLEN -1)) = leaf; /* keep old flag value */ 

/* move to temporary area */ 

movmem (btfilar[filhand].filbuf, temp, LBLEN); 

movmem (new.btfilar[filhand].filbuf, LBLEN); 

/* write new node */ 

If ((i = btwrit (filhand, (k = btgetsp (filhand))))) 

BTSETCOD (filhand, k, i); /* set error */ 

movmem (temp, btfilar[filhand].filbuf, LBLEN); 
cpl = btfilartfilhand],ikeyptr; 

cpl += (last - l)*(klength +1); /* Init pointers */ 

strcpy (key, cpl); /* store key */ 

/* now blank all keys and pointers that were moved */ 
ipl = btfilartfilhand].filbuf; 
ip3 = ipl + occurs; 
ipl += last; 

while (Ipl < ip3) 

*ipl++ = NULL; /* zero all pointers */ 


cpl = btfilartfilhand],ikeyptr; 
cpl += last*(klength + 1); 

cp3 = btfilartfilhand].ikeyptr + occurs*(klength + 1); 
while (cpl < cp3) 

*cpl++ = '\0'; /* null all keys */ 

/* now write out changed node */ 
if ((1 = btwrit (filhand, node))) 

BTSETCOD (filhand, node, i); /* set write error */ 

/* free buffers */ 
free (temp); 
free (new); 

} /* end if */ 

/* check if root node has been split */ 

datapt = node; /* save node value before popping stack */ 

j = pop (); 

if ((node = pop ()) != NULL) ( 

if ((i = btread (filhand, node))) 

BTSETCOD (filhand, node,!); 


ip = btfilartfilhand].filbuf + j; 

*ip = k; 

cp = (char *)btfilartfilhand].filbuf; 
cp += (LBLEN - 1); 
leaf = ' N 1 ; 
goto again; 


else { 

ip = btfilartfilhand].filbuf; 

*ip++ = datapt; 

*ip = k; /* value of new node in root */ 

cp = btfilartfilhand].Ikeyptr; 
strcpy (cp, key); 
cp += (klength + 1); 
strcpy (cp, *\0'); 

/* now clear out rest of new root */ 

ipl = btfilartfilhand].filbuf + 2; /* starting place */ 

ip3 = btfilartfilhand].filbuf + occurs-,//* ending place */ 
while (ipl < ip3) 

*ipl++ = NULL; /* null it baby ! */ 

cpl = (char *)(btfilartfilhand].filbuf + occurs); 
cp3 = cpl + occurs*(klength + 1); /* end here */ 
cpl += (klength + 1); 
while (cpl < cp3) 

*cpl++ = '\0'; /* null keys */ 

*((char *)(btfilartfilhand].filbuf) + (LBLEN -1)) = ■N* ; 

/* write out new root */ 

k = btgetsp (filhand); /* get a new node for new root */ 
if ((i = btwrit (filhand, k))) 

BTSETCOD (filhand, k, i); /* set error code */ 

/* put new root value in control block */ 
btfilartfllhand].root = k; 

} /* end if */ 

return (0); 

} /* end btisrt */ 


LISTING 16: btacslib.c 

/* btsys access library */ 

#include <std1o.h> 

#define INTCHAR 388 
#define INTINT 392 
#define INTKEY 396 

static unsigned seg, offset; 

static int *word,i; 

static int parm □ = { 0, 0 , 0, 0, 0 }; 
static char filnam[] = H H ; 

static char fi1 key[] = " 

static struct ( int cs,ss,ds.es;} segreg,*segregp; 

static int fromoff.fromseg,*tooff,toseg; 
extern struct { 

unsigned fcode; 
unsigned keylen; 
unsigned filhand; 
unsigned datapt; 
char fi1 key[17]; 

char fi1nam[15]; 

) btstruct, *structp; 

/* and it begins !!!!!! */ 

static int btinit () 

{ 

segread(Ssegreg); 

/* set up int decimal INTINT */ 

seg = 0; 

offset = INTINT; 
word = parm; 

pokew (offset, seg, word); 

offset = INTINT + sizeof (int); 

word = segreg.ds; 

pokew (offset, seg, word); 

/* set up int decimal INTCHAR */ 
seg = 0; 

offset = INTCHAR; 

word = filnam; 

pokew (offset, seg, word); 
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Fifteen user defined Flex-Keys provide single file applications to complex multi-file/ 
single keystroke data entry and database multi-key/multi-indexed systems, nothing 
commands, making DataFlex one of the most does it faster, better or easier than DataFlex. 
user-friendly database systems available. Even multiple page HELP screens are 
DataFlex’s powerful program generator pro- produced with a one word command and 
cesses easy to create screen “images” to called automatically at literally, the touch 
quickly define applications and produce of a button. Call or write today for our latest 
ready to run, menu-driven software that’s literature and a list of existing DataFlex 
perfectly tailored to your needs. From simple applications. 



DATA ACCESS CORPORATION. 

8525 SW129 Terrace, Miami, FL 33156 (305) 238-0012 
Telex 469021 DATA ACCESS Cl 
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Compatible with MSDOS, PC-DOS, CP/M, CP/M-86, MP/M-86, TurboDOS, Novell Sharenet, PC-Net, Molecular N-Star, 
Micromation M/Net, Action DPC/OS, OMNINET, IBM PC w/Corvus and OSM Muse. 

MSDOS is a trademark of Microsoft. CP/M and MP/M are trademarks of Digital Research. DataFlex and FlexKeys are trademarks of Data 

Access Corp. 







TREE STRUCTURES 


offset = INTCHAR + sizeof (int); 

word = segreg.ds; 

pokew (offset, seg, word); 

/* set up 

I 

int decimal INTKEY */ 

seg = 0; 


offset = INTKEY; 

word = filkey; 


pokew (offset. 

seg, word); 

offset = INTKEY 

+ sizeof (int); 

word = segreg.ds; 

pokew (offset. 

seg, word); 

} /* end btinit 

*/ 

/* do btsys interrupt */ 

static int btintr 

0 

{ 

int times; 


struct regval { 


int ax. 

bx, cx, dx, si, di, ds, es;} 

*xxv, yyv; 

struct {int cs. 

ss, xds, xes;} *rrv,ssv; 

rrv * &ssv; 


segread (rrv); 


yyv.ds = rrv->xds; 

yyv.es = rrv->xes; 

xxv = &yyv; 


sysint 

:0x60, xxv, xxv); /* execute the interrupt */ 

} /* end btintr 

*/ 

/* btfunc 

*/ 

/* performs interface functions between user programs 

and the btree system 

*/ 


int btfunc (structp) 

struct btstruct *structp; 

{ 

switch (structp->fcode) { 

case 0 : btinit 

(); t* initialize address for interrupts */ 

break; 


case 1; 

/* file create */ 

case 2: 

/* file open */ 

parm[0] 

* structp->fcode; 

parmCl] 

= structp->keylen; 

parm[2] 

= NULL; 

parm[3] 

= NULL; 

parm[4] 

= NULL; 

strcpy (filnam, structp->filnam); 

strcpy (filkey, ""); 

break; 


case 3 : 

/* file close */ 

parmCO] 

= structp->fcode; 

parm[l] 

= NULL; 

parm[2] 

= structp->filhand; 

parm[3] 

= NULL; 

parm[4] 

= NULL; 

strcpy (filnam, ""); 

strcpy (filkey, ""); 

break; 


case 4 : 

/* key insert */ 

parm[0] a 

: structp->fcode; 

parmCl] = 

' NULL; 

parm[2] = 

structp->filhand; 

parm[3] = 

NULL; 

parm[4] = 

structp->datapt; 

strcpy (filnam, ""); 

strcpy (filkey, structp->filkey); 

break; 


case 5 : 

/* random read */ 

parm[0] = 

structp->fcode; 

parm[l] = 

NULL; 

parm[2] = 

structp->filhand; 

parm[3] * 

NULL; 

parm[4] = 

NULL; 

strcpy (filnam,""); 

strcpy (filkey, structp->fi1 key); 

break; 


default : 

/* bad function code */ 

return (10); 

break; 


} /* end switch */ 

/* now perform the btsys interrupt */ 
btintr (); 

/* set return values for user program */ 
structp->fcode ® parm[0]; 
structp->filhand = parm[2]; 
structp->datapt = parm[4]; 
return (parm[3]); 

} /* end of btfunc */ 

/* THE END */ 


LISTING 17: bttest.c 

/* test vehicle */ 

linclude <stdio.h> 
linclude <btglobal.h> 
linclude "brbtintr.c" 
main () 

{ 

unsigned seg, offset; 

int *word,i,a,b; 

static int int41C3 = { 1, 3 , 1, 0, 10}; 
static char filnamC] = "brtestfile.idx"; 
static char filkey[17]; 

struct { int cs,ss,ds,es;} segreg,*segregp; 
int fromoff,fromseg,*tooff,toseg; 

/* and it begins !!!!!! */ 

segread (isegreg); 

/* set up int 0x41 */ 
seg = 0; 

offset = INTINT; 
word = 1nt41; 

pokew (offset, seg, word); 

printf ("value offset Xx Xx \n", offset, word); 

offset * INTINT + sizeof (int); 

word * segreg.ds; 

pokew (offset, seg, word); 

printf ("value seg Xx Xx \n", offset, word); 

/* set up int 0x42 */ 
seg = 0; 

offset = INTCHAR; 

word “ filnam; 

pokew (offset, seg, word); 

offset * INTCHAR + sizeof (int); 

word « segreg.ds; 

pokew (offset, seg, word); 

/* set up int 0x43 */ 
seg = 0; 

offset * INTKEY; 

word = filkey; 

pokew (offset, seg, word); 

offset = INTKEY + sizeof (int); 

word = segreg.ds; 

pokew (offset, seg, word); 

printf (" enter start and end valuel\n"); 
scanf ("Xd Xd",&a,&b); 

1 nt41C 0] = 1; 
int41[1] = 3; 
btintr (); 

for (i = a ;i < b ;i++) { 
itoa (i, filkey); 
int41C4] = b - i; 

1 nt 41 [ 0] = 4; 
int41[2] = 1; 


btintr (); 


} 


for (i = a ;i < b 
in141[2] = 1; 
itoa (i, filkey); 
int41C 0] = 5; 
btintr (); 


i ++ ) { 
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HARD DISKS ARE NOT LIKE POLITICS, 
THERE IS NOTHIHG 

COM FUSING ABOUT THEM.... 
....AT LEAST NOT AT THIS CIA. 


SPECIAL SPRING SALE ON ALL INTERNAL SUBSYSTEMS! 


Reliance 10 Megabyte Internal Was $1,165 

Reliance 10 Megabyte External 

Reliance 10 Megabyte External w/3.3 MB Floppy Backup 

Reliance 20 Megabyte Internal Was $1,650 

Reliance 20 Megabyte External 

Reliance 20 Megabyte External w/3.3 MB Floppy Backup 

Reliance 40 Megabyte Internal Was $2,270 

Reliance 40 Megabyte External 

Reliance 40 Megabyte External w/3.3 MB Floppy Backup 

Reliance 3.3 MB Floppy Internal 
Reliance 3-3 MB Floppy External 


Spring Special 

$ 875 
$1,265 
$1,995 

Spring Special 

$1,295 

$1,750 

$2,499 

Spring Special 

$1,775 

$2,370 

$3,120 


$ 875 
$1,250 


ALL DRIVES INCLUDE CONTROLLER CARDS AND CARLES 

ALL SUBSYSTEMS ALSO AVAILABLE 
AS PART OF AT&T PC 6300 CONFIGURATION 

Dealer inquiries invited Volume discounts available 

Call for technical specifications, price lists or information on other CIA computer products and services. 


= S SS Integration Free CIAs 

3 s = Associates unmatched service 

450 East Kennedy Blvd. 

Lakewood, N.J. 08701 
(201) 370-3900 
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Free one year 
guarantee 


TREE STRUCTURES 


printf 

("IN BTTEST datapt Is Xd key 
1nt4I[4], filkey); 

Is Xs\n", 

} 

int41[2] = 
1nt41[0] = 

1; 

3; 


btintr (); 

} 




LISTING 18: btuse.c 


/* sample user program to test btsys 

*/ 

struct 

{ 

unsigned fcode; 


unsigned keylen; 
unsigned filhand; 
unsigned datapt; 


char f11key[17]; 

char f11namC15]; 

} btstruct, *structp = 

ibtstruct; 

main () 

{ 

int 

char 

code, number; 

1 iteral[17]; 


int 

retcode; 


do { 



printf 
scanf ( 
switch 

("enter function code\n"); 
"Xd", icode); 

(code) { 


case 0 

/* initialize system 
structp->fcode = code; 

*/ 

case 1 

retcode = btfunc (structp); 
break; 

: /* file create */ 


case 2 

: /* file open */ 



PROLOG-86" 

Become Familiar in One Evening 

Thorough tutorials are designed to help learn the PROLOG 
language quickly. The interactive PROLOG-86 Interpreter gives 
immediate feedback. In a few hours you will begin to feel comfort¬ 
able with it. In a few days you are likely to know enough to modify 
some of the more sophisticated sample programs. 

Sample Programs are Included like: 


■ an EXPERT SYSTEM 

■ a NATURAL LANGUAGE INTERFACE 

(it generates a dBASE II “DISPLAY” command) 

■ a GAME (it takes less than 1 page of PROLOG-86) 


PROTOTYPE Ideas and Applications QUICKLY 

1 or 2 pages of PROLOG is often equivalent to 10 or 15 pages in 
“C” or PASCAL. It is a different way of thinking. 

Describe the FACTS and RULES without concern for what the 
computer will have to do. Maybe you will rewrite in another 
programming language when you are done. 

Programming Experience is not required but a logical mind is. 
PROLOG-86 supports the de facto STANDARD established in 
“Programming in Prolog.” 

CONTEST: Win $1,000. Ask about it. Deadline of 4/30/85. 


AVAILABILITY: PROLOG-86 runs on MSDOS, PCDOS or 
CPM-86 machines. We provide most formats. The price of 
PROLOG-86 is only $125. 

Jpolution 

Full Refund if not 

satisfied during „ CD11I u 

y 335-P UJoshington Street 

Noriuell, Mfl 02061 


first 30 days. 

800-821-2492 


617-659-1571 


prlntf ("enter file name\n"); 
scanf ("Xs", literal); 
strcpy (structp->filnam, literal); 
prlntf ("enter keylength\n"); 
scanf ("Xd", inumber); 
structp->keylen = number; 
structp->fcode * code; 
retcode = btfunc (structp); 
prlntf ("retcode Xd fllhand Xd\n", 
retcode, structp->filhand); 

break; 

case 3 : /* file close */ 

prlntf ("enter file handle\n"); 

scanf ("Xd", inumber); 

structp->filhand = number; 

structp->fcode = code; 

retcode = btfunc (structp); 

prlntf ("retcode Xd from close\n", retcode); 

break; 

case 4 : /* insert keys */ 

printf ("enter file handle\n"); 

scanf ("Xd", inumber); , 

structp->filhand = number; 

prlntf ("enter key\n"); 

scanf ("Xs", literal); 

strcpy (structp->filkey, literal); 

printf ("enter data pointer\n"); 

scanf ("Xd", inumber); 

structp->datapt = number; 

structp->fcode = code; 

retcode = btfunc (structp); 

printf ("retcode Xd from insert\n", retcode); 

break; 

case 5 : /* random read */ 

prlntf ("enter file handle\n H ); 

scanf ("Xd", inumber); 

structp->filhand = number; 

printf ("enter key\n"); 

scanf ("Xs", literal); 

strcpy (structp->filkey, literal); 

structp->fcode = code; 

retcode = btfunc (structp); 

printf ("retcode Xd key Xs datapt Xd\n", 

retcode, structp->filkey, structp->datapt); 

break; 

default : break; 

} /* end switch */ 

} while (code != -1);/* end while *1 

} /* end btuse */ 


LISTING 19: btsetup.c 

/* btree system program */ 
finclude <stdio.h> 

#include <btglobal.h> 

btsys (); 

main () 

/* sets up shop */ 

{ 

/* this is executed only to setup residence in m/c */ 

/* Initialize control block */ 

int i; 

for (i = 1; i<= MAXFIL; ++i) 
btfilarCi],handle = NULL; 
intrinit (btsys, STACKS, VECNO); 
bdos (SETUP, PARAS); 

) 
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MICRO CAP and MICRO LOGIC 

put your engineers on line 
not in line. ^ ^ 



MyOWN WORKSTATION 



How many long unproductive hours 
have you spent “in line” for your simula¬ 
tion? Well, no more. MICROCAP and 
MICROLOGIC can put you on line by 
turning your PC into a productive and 
cost-effective engineering workstation. 

Both of these sophisticated engineering 
tools provide you with quick and efficient 
solutions to your simulation problems. 
And here’s how. 

MICROCAP: 

Your Analog Solution 

MICROCAP is an interactive analog 
circuit drawing and simulation system. 

It allows you to sketch a circuit diagram 
right on the CRT screen, then run an AC, 
DC, or Transient analysis. While pro¬ 
viding you with libraries for defined 
models of bipolar and MOS devices, 
Opamps, transformers, diodes, and much 
more, MICROCAP also includes features 
not even found in SPICE. 

MICROCAP II lets you be even more 
productive. As an advanced version, it 
employs sparse matrix techniques for 
faster simulation speed and larger net¬ 




“Typical MICROLOGIC Diagram ” 


works. In addition, you get even more 
advanced device models, worst case capa¬ 
bilities, temperature stepping, Fourier 
analysis, and macro capability. 


MICROLOGIC: 

Your Digital Solution 

MICROLOGIC provides you with a 
similar interactive drawing and analysis 
environment for digital work. Using 
standard PC hardware, you can create 
logic diagrams of up to 9 pages with each 
containing up to 200 gates. The system 
automatically creates the netlist required 
for a timing simulation and will handle 
networks of up to 1800 gates. It provides 
you with libraries for 36 user-defined 
basic gate types, 36 data channels of 236 
bits each, 10 user-defined clock wave¬ 
forms, and up to 50 macros in each net¬ 
work. MICROLOGIC produces 
high-resolution timing diagrams showing 
selected waveforms and associated 
delays, glitches, and spikes—just like the 
real thing. 
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Reviewers Love 
These Solutions 

Regarding MICROCAP :.. “A highly 
recommended analog design program” 
(PC Tech Journal 3/84). “A valuable tool 
for circuit designers” (Personal Software 
Magazine 11/83). 

Regarding MICROLOGIC ... “An effi¬ 
cient design system that does what it is 
supposed to do at a reasonable price” 
(Byte 4/84). 

MICROCAP and MICROLOGIC are 
available for the Apple II (64k), IBM PC 
(128k), and HP-150 computers and priced 
at $475 and $450 respectively. Demo 
versions are available for $75. 

MICROCAP II is available for the 
Macintosh, IBM PC (256k), and HP-150 
systems and is priced at $895. Demo 
versions are available for $100. 

Demo prices are credited to the 
purchase price of the actual system. 


Now, to get on line, call or write today! 


Spectrum Software 

B 1021 S. Wolfe Road, Dept. F 


Sunnyvale, CA 94087 
(408) 738-4387 

































MORE OF THE FEATURES YOU WANT 

• SOURCE is provided to all libraries for total 
programming control. The source includes a set 
of standard UNIX routines plus many DOS 
specific functions. 

• SPECIAL IBM-PC LIBRARY including com¬ 
munication, screen, and keyboard handling 
functions. 


When the going gets tough, Optimizing C86 
comes through time and time again. 086 is a 
highly dependable C compiler that has been op¬ 
timized through the years to provide the best com¬ 
bination of reliability, speed, and performance. 

FAST, IN-LINE 8087/80287 SUPPORT 

Now you can take full advantage of 8087/80287 
capabilities, allowing your programs to run many 
times faster than possible with other C compilers. 
Plus the source code to all routines is included, 
so you have complete control over all functions. 


• COMPATIBLE WITH WIDELY AVAILABLE 
LIBRARIES such as HALO screen graphics 
and many, many others (call for list). 

• TOPVIEW SUPPORT LIBRARY provides win¬ 
dowing capabilities. 

• SPEED OPTIMIZATION — there’s always room 
to tighten your code, and Computer Innovations 
has the tools to help. For example, 

PROFILER-86 helps identify key areas for 
optimization. 

TECHNICAL SUPPORT, NOBODY DOES IT 
BETTER 

Computer Innovations has earned a reputation 
for providing customer support that is unequalled 
in the industry. This includes a user’s group, an 
on-line bulletin board, and a user’s newsletter. 


JOIN THE THOUSANDS OF PROGRAMMERS 
WHO TRUST AND RELY ON C86 

For Further Information Call 800-922-0169. 

Technical Assistance Call (201) 542-5920. 
Computer Innovations features a full line of 
C products including C-to-Dbase (Dbase develop¬ 
ment tool) and Introducing C (C Interpreter 
Language Learning System). Call or write for a 
product profile. 


COMPUTER 
INNOVATIONS, INC. 

980 Shrewsbury Avenue, Tinton Falls, NJ 07724 

© 1984 Computer Innovations, Inc. 


For Further Information Call 

100-922-016! 

Technical Assistance Call (201) 542-5920 
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The upwardly mobile PC reaches 
XT status with this do-it-yourself 
conversion procedure. 


AUGIE HANSEN 


I udging by the large number of 
fixed-disk conversion systems avail¬ 
able for the IBM PC, many PC own- 
s must want to upgrade to the level 
of the PC/XT. At least the manufacturers 
think so. Estimates of the number of 
original PCs (with 64KB mother¬ 
boards—sometimes called the PC-1) 
vary widely, and IBM won’t tell. A good 
estimate is 300,000 to 400,000. An even 
greater number of the newer 236KB 
systems have been put into service. If 
only a small percentage of all these PCs 
were upgraded with mass storage sub¬ 
systems, that’s still a lot of fixed disks. 

The reasons for upgrading the 
faithful but now inadequate IBM PC to 
an XT are few and simple. First, PC/IX 
(IBM’s version of UNIX) requires an XT 
as its host. Something close is not good 
enough. Second, some PC-DOS devel¬ 
opment environments, such as Com¬ 
puter Innovations CI-C86 C compiler, 
require more disk capacity and faster 
access; they just don’t fit conveniently 
on one double-sided floppy disk, and 
they do a lot of reading and writing of 
disk files while operating. 


PC users who wish to move up to 
an XT face many problems, both techni¬ 
cal and economic. There are several 
ways to achieve the desired result: 

• Sell the original PC and buy an XT. 
Unfortunately, the difference in price 
is considerable. Since the cost of a 
new XT with only 128KB is $4,273, it’s 
easy to take a financial beating using 
this approach. 

• Buy an internal or external non-IBM 
fixed-disk expansion system. (Ten dif¬ 
ferent fixed-disk drives are described 
in “Ten by Ten,’’ Thomas V. Hoff¬ 
mann, November 1984, p. 52). Prices 
for an upgrade of this type range 
from $976 to $2,250. Is it completely 
XT-compatible? Probably not, although 
a few fixed-disk subsystems come 
close enough to run PC-DOS without 
using special device drivers. 

• Buy an IBM fixed-disk expansion unit. 
This is also an expensive option 
($2,880), and a place must be found 
in the office for the additional out¬ 
board hardware. 

• Buy the individual components and 
do the conversion described in this 


article. This can be done for $1,000 to 
$1,500, so it saves money and real 
estate on the desktop, too. 

Anyone who breaks out in a cold 
sweat and gets rubbery legs at the 
thought of ripping off the cover and 
peering inside an expensive computer 
is advised to seek professional help— 
the kind that knows something about 
electronics—or to take an easier but 
more expensive way out. Although this 
conversion project involves nothing 
more tricky than replacing a few com¬ 
ponents and hooking up some wires, 
there are several opportunities to put 
something in backwards, possibly pro¬ 
ducing a system that fails to operate, or 
worse, damaging some expensive com¬ 
ponents. Warranties on recently pur¬ 
chased PCs and service contracts will be 
nullified by this modification, so check 
terms and conditions before beginning. 

Of the expansion units I tried be¬ 
fore becoming my own system integra¬ 
tor, none was completely XT-compati- 
ble. The Apparat fixed-disk system came 
closest but fell short on its inability to 
run some operating systems, such as 
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GROWING OLD ? 

waiting 
for C programs to 
compile and link..? 



Use C-terp 

the complete C interpreter 

This is the product you've been 
waiting (and waiting) for! 

Increase your productivity and avoid 
agonizing waits. Get instant feedback of 
your C programs for debugging and rapid 
prototyping. Then use your compiler for 
what it does best...compiling efficient code 
...slowly. 

C-terp Features 

• Full K&R C (no compromises) 

• Complete built-in screen editor- 

no half-way house, this editor has every¬ 
thing you need such as multi-files, inter-file 
move and copy, global searching, auto¬ 
indent, tab control, and much more. 

• Fast-Linking and semi-compilation are 
breath-takingly fast. (From edit to run 
completion in a fraction of a second for 
small programs.) 

• Convenient-Compiling and running are 
only a key-stroke or two away. Errors 
direct you back to the editor with the 
cursor set to the trouble spot. 

• Compiler Compatible-You can access 
functions and externals compiled with C86 
or Lattice C or assembly language. Utilize 
your existing libraries unchanged! 

• Complete Multiple Module Support- 
Instant global searches, auto-compile 
everything that's changed, etc. 

• Many more features including batch mode 
and symbolic debugging. 

• Runs on IBM PC, DOS 2.x, 192K 

• Price: $300.00 (Demo $45.00) MC, VISA 

Price of demo includes documentation and shipping 
within U.S. PA residents add 6% sales tax. 

Specify C86 or Lattice version. 



3207 Hogarth Lane • Collegeville, PA 19426 

(215) 584-4261 

'Trademarks: C86 (ComputerInnovations), Lattice 
(Lattice Inc.), IBM (IBM Corp.), C-terp (Gimpel Software) 
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F77L LCS-FORTRAN 
FOR IBM/PC CHALLENGES 
SOFTWARE GOLIATHS 



can take on (and beat!) the big guys. 

Up until now FORTRAN programmers 
have had to get by with ponderous and 
incomplete Language Systems that never 
fully meet their needs or expectations. 
With F 77 L Lahey Computer Systems 
resolves this situation. F 77 L is a com¬ 
plete ANSI 77 Standard FORTRAN Lan¬ 
guage System with fast compile speed 
and productivity-enhancing diagnostics. 

If you need a FORTRAN Language 
System, don’t go to a Goliath who just 
happens to carry a FORTRAN product: 
call LCS, the company with the superior 
product. 

Here are a few of the many reasons to 
buy F 77 L: 

• Full FORTRAN 77 Language with popular 
extensions. 

• Fast, compiles 100s of statements/minule 
(PC/XT). 

• Numerous, specific English language 
diagnostics displayed during compilation. 

• Command Line compiler options. 

• Execution error traceback: program unit & line 
number. 

• Optional protection for constants, bonds, 
interfaces. 

• Standard or Free Format source files. 

• Lattice C compatibility. 

• Optimized code or high-speed execution. 

• Easy to use manual includes appendices on 
interfaces to Lattice C and Assembly language. 

If you are tired of betting on the software 
Goliaths, and losing, call LCS the FORTRAN 
SPECIALIST—ask for David. 

$477 for complete package. 

Requires: 256K/8087 
FORTRAN IS OUR FORTE 

Lahey Computer Systems, Inc. 
31244 Palos Verdes Drive West, 
Suite #243 

Rancho Palos Verdes, CA 90274 

213/541-1200 

Serving the FORTRAN Community since 1969. 
IBM is a trademark of IBM Corporation 
Lattice C is a trademark of Lattice, Inc. 
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PC/IX and VENIX/86. In its favor, how- 
ever, Apparat claims only that it is PC- 
DOS 2.0 compatible, nothing more. 

Fixed-disk system designers typi¬ 
cally use an existing controller card and 
custom-designed firmware or software 
device drivers tailored to make PC-DOS, 
the UCSD p-System, CP/M-86, and other 
known software products run correctly. 
When new or revised system software is 
introduced by IBM, there is no guaran¬ 
tee that it will work without modifica¬ 
tion on one of the XT look-alike sys¬ 
tems. Complete hardware compatibility 
is required to guarantee that future IBM 
software products will run without re¬ 
quiring any changes to hardware, firm¬ 
ware, or software drivers. 

The PC-to-XT conversion described 
here has one compatibility limitation of 
a different kind. It does not increase the 
number of available expansion slots. If 
more slots are needed, the removed 
63.5-watt power supply may be used 
with a bare-bones expansion chassis, or 
an I-Bus expansion unit may be added. 
It’s still less expensive than buying an 
XT or an IBM expansion chassis, al¬ 
though collecting and installing the 
components requires more work. 

BITS AND PIECES 

The PC-to-XT conversion calls for four 
major components, which can be ob¬ 
tained from various sources. In addition 
to a fixed disk and controller card (with 
cables), the conversion requires a 
beefed-up power supply and a new 
ROM BIOS integrated circuit. See table 
1 for a list of component suppliers. 

With regard to the controller card 
( fixed-disk adapter in IBM’s parlance), 
there is only one way to go to assure 
full XT compatibility—directly to the 
nearest IBM dealer or Product Center. 
The IBM adapter is an off-the-shelf item. 
The package includes installation in¬ 
structions for the expansion chassis 
because that’s where IBM thinks the 
adapter will be installed. 

Both Xebec and Adaptec have 
announced fixed-disk adapters that are 
operationally close to the IBM adapter. 
The new Xebec 1210 fixed-disk adapter 
works with PC/IX, as well as with 
VENIX/86 and XENIX (UNIX implemen¬ 
tations for the XT), which I had trouble 
running with Western Digital and Data 
Technology Corporation controllers. 
(Since this article was written, DTC has 
modified its controller to work with PC/ 
EX.) Another new Xebec product, the 
model 1220 adapter, provides an addi¬ 
tional benefit: it controls both fixed 
disks and floppy disks while consuming 
only one slot. The Xebec adapters prob¬ 
ably have firmware that has been ad- 
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TABLE 1: Component Sources 


FIXED-DISK DRIVE ADAPTER 

*IBM Fixed-disk Drive Adapter: $590 
IBM Product Centers 
(also available from authorized IBM 
dealers) 

Xebec 

1210 fixed-disk adapter: $245 

1220 fixed/floppy disk adapter: $295 
3579 Highway 50 East 

Carson City, NV 89701 

800/982-3232 

Adaptec: $310 

580 Cottonwood Drive 

Milpitas, CA 95035 

408/946-8600 

ROM BIOS UPGRADE 

*IBM ROM BIOS Upgrade Kit: $30 

IBM Product Centers 

(also available from authorized IBM dealers) 

10MB FIXED DISK 

*Miniscribe 2012: $499 

Cogito: $539 

Miniscribe drive, Xebec controller, 

The Great Salt Lake Computer Company 

and 140-watt power supply: $949 

1780 W. 2300 South 

Apparat 

Salt Lake City, UT 84119 

4401 S. Tamarac Parkway 

800/545-2633 

Denver, CO 80237 

303/741-1778 

Shugart drive: $429 

Seagate: $515 

Shugart drive and Xebec controller: $629 
PCs Limited 

920 Disc Drive 

7801 N. Lamar, #E-200 

Scotts Valley, CA 95066 

Austin, TX 78752 

408/438-6550 

800/IBM-5150 

(plus many other retailers and industrial distributors) 

INTERNAL POWER SUPPLY 

ISPS 140-watt: $295 

130-watt: $199 

Micro Design International, Inc. 

Apparat 

6566 University Blvd. 

4401 South Tamarac Parkway 

Winter Park, FL 32792 

Denver, CO 80237 

305/677-8333 

303/741-1778 

130-watt: $169 

IBM PC/XT 130-watt 

FORTRON 

(usually available from most authorized 

3797 Yale Wav 

IBM PC dealers, about $215) 

Fremont, CA 94539 

800/821-9771 

The components needed to upgrade a PC to an XT can be obtained from a variety of 

sources. Those that were used to build the author’s system are identified with an asterisk. 


justed to handle PC/EX, but that could 
fail with future IBM software, so it can¬ 
not be said to be completely hardware- 
compatible with IBM’s adapter. 

The Adaptec fixed-disk adapter 
works with VENIX/86 and XENIX, but 
not with PC/EX, so it is not 100-percent 
hardware-compatible with the IBM 
adapter. The Xebec and Adaptec fixed- 
disk adapters may be acceptable for 
most circumstances, but IBM could 
probably take advantage of whatever in¬ 
compatibilities exist when designing fu¬ 
ture software products in order to pre¬ 
vent operation on foreign hardware. 

One item needed to make the orig¬ 
inal PC system (with a maximum of 
64KB RAM on the motherboard) look 
for a fixed disk when the system is 
booted is the ROM BIOS upgrade kit. 


The newer system units with the 256KB 
motherboard have the updated ROM 
BIOS already installed. The BIOS func¬ 
tion that finds the fixed-disk system, if 
one is present, is called ROM scan. 
During the power-on self test (POST), 
the new BIOS automatically searches 
for ROM on the adapters installed in 
the I/O channel. Once the default vec¬ 
tors are set up, any system-accessible 
ROM that is found may take control or 
attach itself to the system code by estab¬ 
lishing new interrupts or intercepting 
default interrupts. The ROM BIOS up¬ 
grade kits are available only from IBM 
Product Centers and dealers. 

The product may prove difficult to 
obtain. Two IBM Product Centers in 
Denver took more than four months to 
find one for me. 


Creative Edge 


$749 


10 MB HARD DISK 


• includes 10 MB drive, controller, cables, & 
installation instructions 



EDGE ADVANTAGE 


Creative Advantage 
5 MB REMOVABLE 
HARD DISK *995 

• plated removable media 

• low power, '/’-height design 

• includes drive, cartridge, controller, cables 
& installation instructions 

• ideal for additional storage and backup 

• one year warranty 


EDGE/ADVANTAGE .$1695 



• 16 Color. 640x400 non-interlaced display 

• Runs Lotus 123. Supercalc. etc. at twice 
their normal resolution 


• Separate character sets for emulation and 
high resolution modes 


SIGMA DESIGNS 

COLOR 400 W/MOUSE. .. $ 695 

COLOR 400 W/SR-12.$1185 

10 MB HARD DISK.$ 895 

EXPANSION CHASSIS .... $ 695 
2.6MB MEGA FLOPPY . . . $ 749 
45MB TAPE BACK-UP .... $1195 


Multifunction Board w/(wK.Si d) 

Monochrome Card.$199 

Color Adapter.SI 89 

Floppy Controller.SIS 1 ) 

HAYKS 1200 Sntartmodem.$469 

HAYES I200B w/Smartcont II .S-tlO 


W rite or Call For Our Five Product List 

Creative 

Microsales 


PI Mavliew Way. Suite 211 
Pleasant Hill. CA 94523 


(415) 945-1201 



Ol’TSIDE CALIFORNIA 
CALL TOLL FRFF 



800 - 321-3324 
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If you’re an advanced IBM PC user involved in 
systems design and implementation, you need the 
professional edge to stay ahead of the pack... 
you need PC TECH JOURNAL . 

Every month you’ll receive the leading 
advanced IBM PC magazine that brings expert 
users like yourself sophisticated and innovative 
insights, developments and ideas. You’ll discover 
in-depth articles and features covering Graphics. 
Program Documentation, Distributed Data 
Processing, APL, and Systems Interfacing and 
Development. 

If you’re ready to break away from the pack 
and establish the professional edge in your office, 
subscribe to PC TECH JOURNAL today, it is the 
magazine that’s written for experts in IBM per¬ 
sonal computing, by experts! 


I pc teeh'iournal 

RO. Box 2966, Boulder, Colorado 80322 PT4Z106 

YES! I want to break away from the pack. Please accept my sub¬ 
scription to PC TECH JOURNAL for: 

□ 12 issues for *24.97—SAVE 17%! 

□ 24 issues for *43.97—SAVE 27%! 

Savings based on full one-year (12 issue) subscription price of 
829.97. 

Mr./Mrs./Ms__ 

please print full name 

Company__ 

Address_____ 

City-State_Zip_ 

Chech one: □ Payment enclosed □ Bill me later 
Charge my: □ American Express □ Visa □ MasterCard 

Card No-Exp. Date_ 

Add $12 a year in Canada and all other foreign countries. 

Please allow 30 to 60 days for delivery of first issue. 


_J 
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1 TABLE 2: Fixed Disk Specifications 

OPERATIONAL 

Tracks 

1,224 (306 cylinders x 4 heads) 

Track Density 

345 tracks per inch 

Access Time 

3 ms track-to-track 

Average Latency 

8.33 ms 

Error Rates: 

Soft Read Errors 

1 per 1,010 bits read 

Hard Read Errors 

1 per 1,012 bits read 

Seek Errors 

1 per 106 seeks 

Transfer Rate 

5.0 Mbps 

Recording Mode 

MEM 

PHYSICAL AND ENVIRONMENTAL 

DESIGN LIFE 

5 years (8,000 hours MTF) 

DIMENSIONS: 

Height 

3.25 inches (82.55 mm) 

Width 

5.75 inches (T46.05 mm) 

Depth 

8.0 inches (203.2 mm) 

TEMPERATURE: 

Operating 

40F to 122F (4C to 50C) degrees 

Nonoperating 

—40F to 140F (-40C to 60C) degrees 

HUMIDITY: 

Operating 

8% to 80% (noncondensing) 

Max Wet Bulb 

78F (26C) degrees 

POWER: 

+ 12 Vdc +/- 5% @ 1.8 A (4.5 A max) 

Ripple 

+ 5 Vdc +/- 5% @ 0.7 A (1.0 max) 

1% max into equiv. resistive load 

The 10MB fixed disk for the upgrade should be compatible with IBM’s fixed disk in oper¬ 

ational and physical specifications, and it must conform to the ST-412/506 interface. 


On the other hand, there is cur¬ 
rently a glut of 10MB drives. They can 
be purchased at many retail stores and 
by mail order. It is worthwhile to shop 
around for the best possible price and 
delivery. The price difference could be 
$800 or more. Although IBM may be 
more expensive, it does provide a de¬ 
tailed installation booklet along with its 
disk. Most other suppliers of bare disks 
provide little or no supporting informa¬ 
tion. IBM also provides the machine 
screws that are needed to secure the 
disk to the PC chassis. 

IBM’s fixed-disk specifications are 
summarized in table 2. The drive must 
conform to the industry standard ST- 
412/506 disk interface, which describes 
the physical characteristics of the inter¬ 
connection. IBM formats the disk into 
512-byte sectors, 17 per track for 68 
sectors per cylinder. 1,224 such tracks 
yield 10,653,696 bytes of formatted stor¬ 
age. Available data storage is that 
amount minus boot record, file alloca¬ 
tion, and directory storage amounts, 
and minus any bad clusters found by 
format commands. 

The MiniScribe 10MB disk, which I 
bought from Apparat, is reliable and of 
high quality. Many of the 10MB disks 
sold by IBM are manufactured by Mini- 
Scribe. Seagate Technology also pro¬ 
vides disks for the XT. IBM has brought 
other disk suppliers into the fold in or¬ 


der to avoid becoming too dependent 
on just a few suppliers. 

Choosing a reputable supplier who 
will repair or replace a defective or 
failed disk is important. The supplier 
should “park” the heads off the work¬ 
ing area of the disk platters before ship¬ 
ping it to prevent damage to the heads 
and the disk surfaces. Manufacturers of 
drives that use plated storage surfaces 
claim this is unnecessary, but it is an 
inexpensive and simple precaution. No 
more than a few clusters should be 
marked as bad. The two MiniScribe 
drives I purchased, one new and one 
refurbished, had no bad sectors on de¬ 
livery and are still free of defects after 
months of mostly full-time operation. 

The fixed disk and its controller 
consume much power and return quite 
a bit of it to the system unit in the form 
of heat. A 130-watt internal power sup¬ 
ply is needed. It must meet certain min¬ 
imum specifications (see figure 1) and 
must be a close physical replacement 
for the 63.3-watt unit in the PC. A 
higher-speed fan is required to exhaust 
the extra heat that is produced. 

A replacement power supply must 
not be any larger than the A and C di¬ 
mensions shown in figure 1; if a flush- 
mounted power switch is used, how¬ 
ever, dimension B may be stretched a 
few inches. The power supply case may 
extend completely to the cabinet shell 


Everything 
you ever 
wanted to 
do with 
your printer... 

Printer Boss™ 


Now you can take full advantage of 
the capabilities you paid for in your 
dot-matrix printer. Printer Boss soft¬ 
ware gives you virtually every special 
printing feature you’ll ever need, on 
one plain-English menu, at the touch 
of a few keys. 

Features: Letter quality printing, 
sideways printing of files up to 64k, 
RAM printer buffer up to 64k, custom 
character font design downloadable 
from menu, 5 alternate IBM char¬ 
acter sets with screen dump set, 
block and line graphics, Greek and 
math symbols, high-speed output 
and full control of all print modes on 
your printer on a single easy-to-use 
menu. Fast sample print routine and 
help screens for each menu page. 
Clear, well-organized manual. Hard- 
disc copyable version available. 

System: Printer Boss runs on the 
IBM-PC, PCjr, XT, AT and all com¬ 
patibles with 128K RAM and one 
double-sided drive using PC-DOS 
2.0, 2.1, 3.0, or MS-DOS equivalent. 

Printers: Epson MX-80, MX-100, 
FX-80, FX-100, RX-80, RX-100, JX-80, 
LQ-1500; IBM Graphics; Okidata 
ML-92, ML-93, 2410; Panasonic KX- 
P1090, KX-P1091, KX-P1092, KX- 
P1093, KX-P1160; C Itoh 8510,1550, 
Hewlett Packard Thinkjet; NEC P2 
Pinwriter, P3 Pinwriter; Star- 
Delta-10, Delta-15, Gemini-lOX, 
Gemini-15X, Radix-10, Radix-15; Tan¬ 
dy DMP-2100; Toshiba PI 340, 
PI 350, PI 351; and many other com¬ 
patible printers. 

Prices: Printer Boss $59.95. With 
letter-quality option $99.90. With 
sideways printing option $99.90. 
With both options $149.85. Demo 
disk $10.00. 

Orders: VISA, MC, or send money 
order or check. COD add $2.00. 
Company purchase orders ac¬ 
cepted. Shipping $2.00 per pack¬ 
age, outside USA and Canada 
$15.00. Dealers welcome. Free 
brochure. 


Connecticut Software 

CONNECTICUT SOFTWARE 
30 WILSON AVENUE 
ROWAYTON, CT 06853 

INFORMATION: 203-838-1844 
ORDERS: 800-321-0409 
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at the right side of the computer, allow¬ 
ing clearance for the cover to slide off 
without interference. The left side of 
the power supply case may also be ex¬ 
tended about two inches to the left if a 
two-inch overhang is provided to clear 
the motherboard and to permit access 
to the power connectors along its edge. 

A fixed disk starting to spin its disk 
platter assembly is similar to a person 
riding a biq'de from a standing start. A 
great deal of energy is expended ini¬ 
tially to begin the movement. Once mo¬ 
tion is established, the effort required 


to maintain it is significantly less. 

A measure of this start-up effort for 
the disk is the amount of current drawn 
from the power supply. The + 12-volt 
supply powers the disk motor. Initially, 
the PC’s disk motor may draw four or 
more amperes, settling down to a little 
under two amps at steady state (3600 
RPM), as shown in figure 2. The starting 
current is limited by the resistance of 
the wires winding in the motor and 
usually by external means in the disk 
speed-control circuitry and by the inter¬ 
nal resistance of the power supply itself. 


At low rotation speeds, very little coun¬ 
ter emf (electromotive force) is pro¬ 
duced by the coils of wire moving in 
magnetic fields. As motor speed in¬ 
creases so does the counter emf that 
opposes the supplied current flow. 
Eventually, a balance is struck between 
the source voltage and the counter emf, 
resulting in an armature current flow 
that is sufficent to drive the load and to 
compensate for friction and normal dis¬ 
sipation (resistive losses). 

In fixed-disk drives, the initial 
surge is limited to about 4.5 amps. For 
a few seconds after the power is turned 
on, the disk motor is trying to take 
nearly all of the available power from a 

T 

Rhe fixed disk and its con¬ 
troller consume much power 
and return much of it to the 
system unit as heat. 

63.5-watt supply, leaving little for the 
disk electronics or for any other com¬ 
ponents in the system. If the combined 
load of all disk drives and adapter cards 
is large, the result is a pronounced sag 
in the output voltages of the supply. 

The supply protects itself and other 
components by shutting down if voltage 
levels stray outside specified sense lev¬ 
els (see figure 1). The 130-watt supply 
has a greater surge capacity and a high¬ 
er full-load rating than its smaller sib¬ 
ling, so it can handle the disk and many 
adapter cards simultaneously. 

The power supply unit I purchased 
is distributed by Micro Design Interna¬ 
tional. It has held up well under a 
heavy load for four months of nearly 
continuous use and it keeps the PC and 
its contents cool. The MDI power sup¬ 
ply is larger than the PC’s 63.5-watt unit, 
but it fits into the available space. It is 
solidly designed and dependable, but at 
$295 it is not inexpensive. 

My system has two Teac half-height 
floppy drives where the original A: 
drive was installed and a cadre of heat- 
producing circuit cards (both mono¬ 
chrome and color adapters, the Apparat 
CRAMBO with 512KB RAM, some multi¬ 
function circuits, and the fixed-disk 
adapter). Diskettes used to get very 
warm to the touch after just a few min¬ 
utes in either floppy disk drive, even 
before the fixed disk was installed. With 
the new power supply in place, every¬ 
thing stays at nearly room temperature. 
The only penalty is a bit of extra fan 
noise—comparable to the noise pro- 
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How Do You 
Measure A Good 
C Compiler? 



CODE SPEED & SIZE 

The Lattice C Compiler 
"generates code that is 
quite compact and fast 
running.” Peter Norton, 

PC Magazine 

CONSISTENT RELIABILITY 

“The Lattice Compiler has 
performed reliably and 
predictably.” /?. Phraner, 

Byte Magazine 

COMPILE TIME 

"Lattice is a real performer; 1 
Houston, Brodrick, 

Kent, Byte Magazine 

THIRD-PARTY LIBRARIES 

More than 40 library products 
are currently available 
for Lattice 

UNIX V COMPATIBILITY 

The Lattice Library is 
UNIX V-compatible 

DEBUGGER SUPPORT 

The Lattice C-SPRITE 
Debugger is now available 

DOCUMENTATION 

Lattice “is thorough 
and excellent.” D. Clapp, 

PC Magazine 


UNIX is a trademark of 
AT&T Bell Laboratories 


UPDATE POLICIES 

Lattice provides free bugfix 
updates for 90 days 

COOPERATING PRODUCTS 

New LMK Utility, dBC Library, 

CVUE Screen Text Editor, CURSES 
Screen Library and GSS Graphics 
are available from Lattice 

VENDOR REPUTATION 

Lattice is used in more 
commercial products than any 
other C Compiler. No run¬ 
time license is required. 

ALL MEMORY MODELS 

Lattice C has 7 memory models 
available to allow the best 
solution for the task at hand 

AVAILABILITY OF 
CROSS COMPILERS 

SATISFACTION GUARANTEED! 

Ask About Our "Trade Up To Lattice C" Policy 


LATTICE 


Lattice", Inc. 

P.O. Box 3072 
Glen Ellyn, IL 60138 
(312) 858-7950 
TWX 910-291-2190 


CIRCLE NO. 160 ON READER SERVICE CARD 


166 


PC TECH JOURNAL 
















FIGURE 1: 

130-watt Power Supply Specifications 

INPUT 

Voltage 110 nominal Vac (90 min, 137 max) 

Frequency 47 to 63 Hz 

Current 4.1 A max at 90 Vac 

DC OUTPUTS 

5.0 volts (+5%, -4%) @ 15 A (2.3 min) 

-5.0 volts ( + 10%, -8%) @ 0.3 A 

12.0 volts (+5%, -4%) @ 4.2 A (0.4 min) 

-12.0 volts ( + 10%, -8%) @ 0.25 A 

AC OUTPUT 

120 volts nom. (88 min, 137 max) @ 1.0 A 


PROTECTION Power-good signal turn-on delay > 100 ms and < 500 ms 


Power-good signal is reset after the supply is turned off for 
at least 1 second 

Sense levels for protective power shutdown: 

Nominal Minimum Maximum 


+5 

+4.5 

+5.5 

-5 

-4.3 

-5.5 

+ 12 

+ 10.8 

+ 13.2 

-12 

-10.2 

-13.2 


DIMENSIONS OF THE IBM PC AND XT POWER SUPPLIES 

(VIEWED FROM TOP) 



Now you can organize your copies of 

PC TECH 
JOURNAL 


Now your magazines can be a hand¬ 
some addition to your decor, well or¬ 
ganized, and easy to find, thanks to 
these durable library-quality cases or 
binders. They’re made of luxury-look 
leatherette over high-quality binder 
board. And both styles are custom-de¬ 
signed for this or any other magazine 
you save, with size, color and imprint 
selected by the publisher. FREE 
transfer foil included for marking dates 
and volumes. 



Maximum height (C)=5 inches (including mounting hardware) 

The 130-watt replacement power supply must meet these minimum specifications and 
be approximately the same size as the 63.5-watt unit that is in the PC. 


duced by an XT. The power supply has 
excellent surge capacity. It easily han¬ 
dles the high starting current drawn by 
a refurbished MiniScribe Model 1012 
disk (new electronics), which is a pre¬ 
decessor to the Model 2012 that was 
selected by IBM for the XT. The 2012 
draws about half the starting current as 
the now discontinued 1012. 

A less expensive power supply unit 
that is an exact physical replacement for 
the PC’s supply is available from for- 
tron. The unit has a surge capacity that 
is adequate to handle the start-up load 
of the fixed-disk motor. Both the MDI 
and the fortron power supplies pro¬ 
vide a switched AC socket for the 
monochrome monitor. 

The installation of the fixed-disk 
adapter is described in the booklet that 
accompanies it. The instructions should 


be referred to during the conversion. 
The hardest part of the procedure is in¬ 
stalling the cables so that they won’t be 
stretched or crimped, and to avoid 
physical interference to any other 
components. 

No special switch settings are 
needed with this modification, but the 
switches should be set before all the ca¬ 
bles are installed, because the compo¬ 
nents get a bit crowded right over the 
switches and behind the floppy disk 
drive(s) — especially when two half¬ 
height units are installed. The MDI 
power supply is larger than the original 
PC supply, so it overhangs the PC 
motherboard, making it difficult to 
reach SW2, the DIP switch that is used 
to set the maximum memory size. 

SW1 must be set to indicate how 
many floppy disk drives are installed. 



Magazine 

binders 

holds your issues on 
individual snap-in rods, 
combining them into 
one volume. $7.95 each; 
3 for $22.50; 6 for $42.95. 
Mixed titles OK for 
quantity prices. 


Open- 
back cases 

store your issues for 
individual reference. 

$6.95 each; 3 for $19.75; 

6 for $37.50. Mixed titles OK 
for quantity prices. 



For faster service, 

CALL TOLL-FREE 


800-526-0790 


(In NJ only 201-540-0445) 
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The BIOS ROM scan function will de¬ 
tect how many fixed disks are installed. 
Fixed-disk drives should not be in¬ 
cluded in the count shown by SW1. 

The wiring and cabling activity 
must be done carefully to assure that 
no damage occurs to any components 
and cables. Figure 3 depicts the recom¬ 
mended component layout and cable 
routing to use. The ROM BIOS upgrade 
should be installed before any adapter 
cards and cables are put in place. The 
ribbon cables for two fixed disks are 
provided with the IBM fixed-disk ad¬ 


apter. The connectors on the IBM ca¬ 
bles are keyed so that they can be in¬ 
stalled only one way, eliminating one 
potential source of trouble. If two fixed 
disks are being installed, drive C: plugs 
into the intermediate connector, and 
drive D: is on the far end of the cable 
from the adapter, although it is physi¬ 
cally closer to the adapter. The termi¬ 
nating resistor dual in-line package 
(DIP) should be removed from drive 
C:— only the last drive in a chain 
should have the terminator installed to 
avoid reflections on the signal leads that 



THE STRUCTURED 
PROGRAMMING TOOL 
FOR MODERN TIMES 


• Design your programs right on the screen, using modern 
techniques based on the popular Jackson Structured Program¬ 
ming method (JSP)! 

• DEZIGN is more than just another flowcharting tool. It is an 
integrated tool for designing and documenting programs and 
for generating ADA, C, PASCAL, and PL/I source code, as well 
as dBASE II and dBASE III command files. 

• DEZIGN enables you to create Data and Program Structure 
Diagrams using the Sequence, Selection (IF-THEN-ELSE), and 
Iteration (DO WHILE) constructs; assign detailed statements 
to the diagrams; and synthesize source code from the control 
logic represented on the diagrams and the detailed statements 
assigned to them. 

• DEZIGN lists for $200. It runs on the IBM PC, XT, or AT and 
requires 128K RAM, one disk, and an 80-column color or 
monochrome display. 

• DEZIGN-PC runs under DOS 2.0, 2.1, and 3.0. 

• DEZIGN-86 runs under CP/M-86 1.1. 

• Want to learn more? Please contact us concerning pricing and 
availability of JSP reference texts and seminars. 

ZEDUCOMP • P.O. BOX 68 • STIRLING, NJ 07980 
(201) 755-2262 

dBASE II and dBASE III are trademarks of Ashton-Tate, Inc. 
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could produce data and control errors. 

A Y connector may be needed for 
systems that have two floppy disk drives 
installed internally, depending on which 
power supply is installed. Only two disk 
power cables are provided on the MDI 
supply. One feeds the fixed disk and 
the other must be split to feed the two 
floppies. Most disk suppliers can pro¬ 
vide a Y connector for powering two 
half-height drives from a single supply 
connector. The fortron power supply 
provides four power cables, so the Y 
connector is not needed. 

The next step is to verify that all 
cables are correctly installed and firmly 
connected. A smoke test will reveal 
whether anything gets charred when 
the power is first turned on. If the op¬ 
eration is proceeding smoothly at this 
point, the system unit cover may be put 
back in place. It is not wise to operate 
the system without a cover for extended 
periods of time because the air flow 
that keeps critical components cool oc¬ 
curs only when the unit is closed. 

The fixed disk was probably for¬ 
matted by the manufacturer and possi¬ 
bly by others on its way to its new 
home. It should be formatted again to 
be sure it is set up right. If the disk is 
to be used exclusively for DOS, FDISK 
should be invoked to set up one large 
partition. If FDISK reports a Read Error, 
the disk may have to be initialized. 

IBM’s advanced diagnostics program for 

T 

Rhe connectors on the IBM 
cables are keyed so that they 
can be installed only one 
way, eliminating one poten¬ 
tial source of trouble. 

the XT (at a cost of $293) has an initial¬ 
ization function. Listing 1 shows (at no 
cost) another method. FDINIT.BAS is a 
BASIC program that communicates with 
the disk adapter through two system 
ports. I/O addresses 320 to 323 are 
read/write ports on the IBM fixed-disk 
adapter. Port 322 is used to generate a 
controller-select pulse. Port 320 is then 
used to write data and commands to 
the adapter. The (Bx) in the comments 
indicates the byte positions in the com¬ 
mand sequence to the controller. The 
program will run in an instant, but the 
disk will spin for a minute or two while 
it is being initialized. The disk should 
stop running before partitioning and 
formatting are continued. 
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FIGURE 2: Motor Current rs. Time 


CURRENT 

(AMPS) 



The fixed-disk drive may draw four or more amperes, leaving little power for other com¬ 
ponents. It settles down to a little less than two amps at steady state (3600 RPM). 



Software 

Development 

PCDOS/MSDOS 

Complete C Compiler 

• Full C per K&R 

• Inline 8087 or Assembler Floating 
Point, Auto Select of 8087 

• Full 1 Mb Addressing for Code or 
Data 

• Transcendental Functions 

• ROMable Code 

• Register Variables 

• Supports Inline Assembler Code 


FIGURE 3: Component Layout a)tcl Cable Routing 


REAR 


FIXED-DISK 
ADAPTER ^ 


FLOPPY DISK 
ADAPTER 


130-WATT 

POWER 

SUPPLY 


n 


m 


FLOPPY 
DISK 
DRIVE! S) 


:C 


r 




10MB 

FIXED-DISK 

DRIVE 


FIXED-DISK CABLE 
HARNESS (RUN UNDER 
OR BEHIND FLOPPY 
DISK DRIVES) 


FRONT 


The recommended component layout and cable routing is depicted here. Wiring and 
cabling should be done carefully so that no damage occurs to any components or cables. 


MSDOS1.1/2.0 
Library Support 

• All functions from K&R 

• All DOS 2.0 Functions 

• Auto Select of 1.1 or 2.0 

• Program Chaining Using Exec 

• Environment Available to Main 


c-window™ 

Symbolic Debugger 

• Source Code Display 

• Variable Display & Alteration 
Using C Expressions 

• Automatic Commands 

• Multiple Breakpoints by Function 
& Line Number 


8088/8086 Assembler 

• FAST — Up to 4 times Faster than 
IBM Assembler 

• Standard Intel Mnemonics 

• Compatible with MSDOS Linker 

• Supports Full Memory Model 


8088 Software Development 


Package 


$ 


199 


00 


Includes: C Compiler/Library, 
c-window, and Assembler, plus 
Source Code for c-systems Print 
Utility 


After a DOS partition has been set 
up, the FORMAT command will make 
the space usable by PC-DOS. FORMAT 
will report any errors found, such as 
bad sectors, but *the information is not 
entirely dependable. FORMAT is not al¬ 


ways accurate in marking and reporting 
bad sectors. Such conditions may not 
be discovered until DOS tries to write 
data into a bad sector. 

If a foreign operating system is to 
be used along with DOS, the other sys- 


c-systems 

PO. Box 3253 
Fullerton, CA 92634 
714-637-5362 


MARCH 1985 


CIRCLE NO. 113 ON READER SERVICE CARD 

























































Another in a series of 
productivity notes on MS-DOS™ 
software from UniPress. 


Subject: Multi-window fuil 
screen editor. 

Multiple windows allow several files 
(or portions of the same file) to be 
edited simultaneously. Program¬ 
mable through macros and the built- 
in compiled MLISP m extension 
language. 


Subject: Compiler for MS-DOS. 

Lattice C Compiler is regarded as 
the finest compiler for MS-DOS and 
is running on thousands of 8086 
systems. 


Subject: Powerful Keyed File 
Access for MS-DOS. 

PH ACT ISAM is a keyed B + tree 
file manager providing easy access 
to and manipulation of records in 
a database. 


trademarks ol Lattice. Lattice. Inc UniPiess EMACS and MUSP. UniPtess 
Sotlwaie. Inc. MS DOS. Microsoft. UNIX. AI&I Bell Laboratories. Carousel tools. 
CarouselMcrotoots. Inc.. PHACt PHACt Associates. 8086. Intel tlPC. tens 
Instruments. IBMPC/At. International Business Machines. DEC Bambow/VMS. 
Digital Equipment Corp 


Features: 


v> 


A 


// 


■ Famed Gosling Version. 

■ Extensible through the built-in 
MUSP programming language and 
macros. 

■ Dozens of source code MUSP 
functions; including C, Pascal and 
MUSP syntax checking. 

■ EM ACS runs on TI-PC™ IBM-PC ATT* PsMake, Lattice 
DEC Rainbow™ or any other MS-DOS Carousel Tools, 
machine. Requires at least 384k. 

■ Run Lattice® C or PsMake ™ in 
the background and EMACS will 
point to any errors for ease of de¬ 
bugging. PsMake is a UNIX lu -style 
"make’’ utility to automate the proc¬ 
ess of building complex programs. 

■ Optional Carousel Tools: UNIX- 
like facilities including cat, cp, cd, 
logout, Is, mv, pwd, rm, set, sh 
and more. 


/ 


/ 


/ 


Y///' 
/ // J 


// 


/ 


Features: 


■ Runs on the IBM-PC m under 
MS-DOS 1.0, 2.0 or 3.0 

■ Produces highly optimized code. 

■ Small, medium, compact and 
large address models available. 

■ Standard C library. 

■ PUNK- optional full function 
linkage editor including overlay 
and support. 


'/// 
/ / / / 


Features: 

■ Supports fixed and variable length 
records (1-9999 bytes). 

■ Up to 9 alternate indices are sup¬ 
ported. 

■ Record locking allows each record 
in the database to allow multiple 
simultaneous updates. 

■ Records can be accessed on full 
or partial key. 



Lattice C Compiler 
PUNK 



COMPILER 



ISAM FILE SYSTEM 


PHACT ISAM $250 

Source Code available, call for terms. 

For more information on these and 
other UNIX software products, call or 
write: UniPress Software, Inc., 2025 
Lincoln Hwy, Edison, NJ 08817. 
Telephone: (201) 985-8000. Order 
Desk: (800) 222-0550 (Outside NJ). 

I Includes full Lattice linkable library Telex: 709418. Japanese Distributor: 
and high-level functions. Softec 0480 (85) 6565. European Dis¬ 

tributor: Modulator SA (031) 59 22 22. 




OEM terms available. 
Mastercard/Visa accepted. 


////// 


// 


/ 
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)bur Leading Source for UNIX Software 
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tern may need to be installed first, then 
set up with a DOS partition. A program 
that does the job of FDISK is usually 
provided with the operating system. Ini¬ 
tially, I found that having about one- 
third of the disk—100 of the available 
305 cylinders—devoted to PC-DOS and 
two-thirds to PC/EX suited my needs 
well. After about a month, however, I 
had filled the DOS partition with my 
program development and test pro¬ 
grams, so I added a second 10MB disk, 
mounted externally. Then I set up one 
disk for PC-DOS and the other for test¬ 
ing various versions of UNIX and UNIX- 
like operating systems. External mount¬ 
ing required customized cables because 
the IBM cables are designed for two 
disks inside a single enclosure. 

The acid test is to install PC/IX, be¬ 
cause it checks to see that it is running 
on native IBM hardware. PC/IX runs on 


the system modified as described in this 
article, but fails to run with all other 
configurations of internal and external 
fixed-disk systems I tried, except the 
new Xebec adapter. Several other UNIX 
implementations were installed and ran 
correctly on my homemade XT and on 
most of the non-IBM hardware tested, 
because their designs make no assump¬ 
tions about the brand of host hardware. 

OTHER FIXED DISKS 

Disks of greater (or lesser) capacity may 
be installed in the modified system at a 
cost of reduced compatibility with the 
PC/XT. The fixed-disk BIOS on the IBM 
adapter contains a table of values of 
fixed disks, 00 through 03. The familiar 
10MB unit is identified as type 03. 

Types 00, 01, and 02 have capacities of 
5, 26, and 15MB, respectively. Switches 
on the fixed-disk adapter may be set to 


select any of the supported types. In ad¬ 
dition, Interrupt 41 may be used to call 
a parameter table placed in memory to 
describe other types. Early vintage IBM 
adapters had a DIP switch that was in¬ 
stalled for drive type selection. Later 
production versions do not have such a 
switch because disk type 03, the default, 
is selected by setting all switch posi¬ 
tions OFF, or open, which can be 
achieved at zero cost simply by leaving 
the switch off the board. 

Type 01 is especially enticing. 
XENIX can work with fixed-disk parti¬ 
tions of up to 16MB, and it does not 
make a fuss about not running on a 
purebred 1 PC/XT. PC-DOS can run in the 
remaining 10MB. tl 11 !""] 

Angie Hansen owns Omniware, a software 
development and training company that is 
based in Denver. He is a contributing editor 
to this magazine. 


LISTING 1: FDINIT.BAS 


90 OUT &H320, &H0 ' (81) drive 0 (c:), head 0 

10 1 . 

20 ' WARNING: This fixed disk initialization program will destroy 


100 1 [use &H20 for drive 1 (d:)] 

110 OUT &H320, &H0 ' (B2 & B3) start 0 cylinder 0, 

120 OUT &H320, &H0 ’ sector 0 and format entire disk 

30 ’all existing data on the target drive, so anything that is of 

40 ' value should be saved before this program is run. 

50 ’ .- 


130 OUT &H320, &H6 * (B4) interleave factor = 6 

140 OUT &H320, &H0 ’ (85) reread on ECO, default type 

150 END 

60 ' 

70 OUT &H322, &H1 ' get adapter's attention 

80 OUT &H320, &H4 1 (B0) class = 0; opcode = fmt drv 








9-TRACK MAG. 

TAPE SUBSYSTEM 

for the 


IBM PC 


IBEX COMPUTER C0RP. 

20741 Marilla Street. 
Chatsworth, CA 91311 
(818)709-8100 
TWX 910-493-2071 


For information inter¬ 
change, backup and archi¬ 
val storage, IBEX offers a 
9-track, IBM format-com¬ 
patible Vi 'magnetic tape 
subsystem for the IBM PC, 
featuring: 

■ 42 M-Bytes on a single 
reel. 

■ Automatic loading. 

■ IBM format 1600 cpi. 

■ Software for PC-DOS, 
MS-DOS or CPM-86. 


Write, phone or TWX 
for information 


fileMASTER THE DISK 


UTILITY 




1 

r Filename: sample.txt 

Segment:00000 

Offset 

01234S6789ABCDEF 

0123456789ABCDEF 

0008 

54 68 69 73 20 69 73 20 61 20 73 61 6D 70 6C 65 

This is a sample 

0010 

20 6F 66 20 74 68 65 20 44 69 73 70 6C 61 79 20 

of the Display 

0020 

53 63 72 65 65 6E 2E 20 20 45 61 63 68 20 20 20 

Screen. Each 

0030 

62 79 74 65 20 69 73 20 73 6B 6F 7? 6E 20 69 6E 

byte is shown in 

0040 

48 45 58 41 44 45 43 49 4D 41 4C 20 6F 6E 20 20 

HEXADECIMAL on 

0050 

74 68 65 20 6C 65 66 74 20 61 6E 64 20 69 6E 20 

the left and in 

0060 

41 53 43 49 49 20 69 6E 20 74 68 69 73 20 20 20 

ASCII in this 

0870 

61 72 65 61 2E 20 54 68 65 20 4F 66 66 73 65 74 

area. The Offset 

0080 

20 76 61 6C 75 65 73 20 70 72 6F 76 69 64 65 20 

values provide 

0090 

64 69 73 70 6C 61 63 65 6D 65 6£ 74 20 69 6E 2D 

displacement in¬ 

00A8 

74 6F 20 74 68 65 20 73 65 67 6D 65 6E 74 2E 20 

to the segment. 

08B0 

54 6F 20 63 68 61 6E 67 65 20 64 61 74 61 2C 20 

To change data. 

00C0 

6A 75 73 74 20 74 79 70 65 20 6F 76 65 72 20 20 

just type over 

00D0 

74 68 65 20 48 45 58 20 6F 72 20 41 53 43 49 49 

the HEX or ASCII 

00E0 

64 61 74 61 2E 20 20 20 20 20 20 20 20 20 20 20 

data. 

00F0 

00 01 02 03 04 05 06 07 08 09 0A 0B 0C 0D 0E 0F 


Ua lues: Hex-54 Bln=01010100 Dec=0B4 Asc=T 

L imzof Asc>i 3HHP14 Edit swiFM j?i7t7g7Tni jtttm mni-miaBj 


FINALLY!! 


FILE MODE 
DISPLAY 
PRINT 
MODIFY 


A Disk Utility for the IBM-PC 
that's fast and easy to use. 

• SECTOR MODE 
. BROWSE 

• SEARCH 

• DOS 1.1 to 3.0 


ONLY $39.95 + $2.00 SHIPPING, CA + 6.5% TAX 

J. L. SCHULLER & ASSOCIATES (818) 366-6934 
14800 Rinaldi St., Suite 6, Mission Hills, CA 91345 
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THE IBM AT 
ENHANCE IT RIGHT 
RIGHT NOW 

With The Bernoulli Box.™ Winchester Performance And Reliability. 
Cartridge Economy And Versatility. 

proprietary technology has proven The 
Bernoulli Box the superior storage solution 
for a whole range of business micros 
from the IBM PC to the Macintosh,'from 
the XT to the AT&T. 

And remember this. The Bernoulli Box 
has been designed for all versions of the 
IBM AT. Which means it will give you 
virtually unlimited cartridge-based primary 
storage as well as unparalleled backup 
capabilities. 

That’s The Bernoulli Box. From IOMEGA. 
Call 1-800-556-1234, ext 215 for the dealer 
nearest you. In California, call 1-800-441- 
2345, ext 215. 



Wow; is the time 
to harness all of the potential of the new 
IBM AT to the growing demands of your 
business. 

And with The Bernoulli Box, now you can. 

This unique cartridge data management 
system, attached to a standard IBM AT 
without the hard disk, creates a powerful 
processing package that only mass stor¬ 
age capabilities can make possible. A 
package with all of the performance and 
reliability you only thought possible with a 
Winchester-enhanced IBM AT, but with 
dramatically more versatility and dramati¬ 
cally less cost per megabyte. 

The secret is virtually indestructible, go- 
anywhere, 10-megabyte cartridges whose 


ISMEGA 

IOMEGA Corporation 
1821 West 4000 South 
Roy, Utah 84067 


THE 


BERNOULLI 


BOX' 
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BOOK REVIEWS 


Using 1-2-3 


Two good books on Lotus 1-2-3: one that 
presents several useful applications and one 
that teaches readers how to use the system. 


1-2-3 at Work 

Thomas Cain and Nancy Woodward 
Cain (Reston Publishing Company, Res- 
ton, VA 1984) 355 pages, paper, $16.95 


LOTUS 



WX)C«W anti 


1-2-3 at Work is 
one of several 
books currently 
on the market 
that attempt to 
teach the reader 
how to operate 
the Lotus 1-2-3 
program. Its au¬ 
thors are daily users of 1-2-3, and by 
virtue of this frequent use they have be¬ 
come eminently qualified to write about 
their subject. Small, topical sections of 
information about using 1-2-3 are inter¬ 
spersed with frequent examples that 
make the topics easy to understand. 

The book, which has 14 chapters, 
is divided into four major parts. Part I— 
“Preliminary Considerations”—has two 
introductory chapters that describe the 
program, its uses, and its system re¬ 
quirements. The advantages of 1-2-3 
over other spreadsheet software are 
pointed out, and examples show how 
its flexibility makes it nearly ideal in the 
corporate environment. 

Part II —“1-2-3’s Fundamental Com¬ 
mands”—consists of four chapters that 
slowly and methodically lead the reader 
through the process of entering data, in 
several forms, into the worksheet. Cre¬ 
ating formats, determining column 
widths, choosing titles, editing the 
worksheet, and protecting the data are 
all covered here. The process of print¬ 
ing the output of the worksheet is de¬ 
scribed in detail; examples of print 
specifications are also provided. 

Part III—“Utilizing the Full Poten¬ 
tial of 1-2-3”—covers the meat of using 
the program. Its six chapters comprise 
one-half of the entire book. The details 
of formulas and functions are explained 
thoroughly, with examples provided for 
most of the less common functions. 1-2- 


3’s graphing features are covered in de¬ 
tail, including a discussion of how to 
create graphs and how to print them 
and a comparison of the various types 
of graphs that can be created. These 
chapters (including 50 pages on mac¬ 
ros) are not overwhelming. The Cains 
seem to have the knack for making 
technical topics interesting. 

The last part of the book (part IV, 
“Introducing 1-2-3 Applications to the 
User”) concentrates on planning and 
designing efficient applications. Empha¬ 
sis is placed on designing each applica¬ 
tion so that the user does not have to 
be knowledgeable or even particularly 
careful when using the worksheet. 

This book ranks with the best of 
the 1-2-3 “how-to” books. It very ably 
covers nearly everything the reader 
could want to know about Lotus 1-2-3. 

—BRUCE T. FILBECK 


1-2-3 for Business 

Douglas Ford Cobb and Leith Anderson 
(Que Corporation, Indianapolis, IN) 

338 pages, paper, $14.95; optional soft¬ 
ware diskette, $79.90 

1-2-3 for Business 
provides the read¬ 
er with several 
useful applications 
of the Lotus 1-2-3 
program. The 
primary purpose 
of the book is 
to give the user 
several applications or templates that 
can be used in his business. Some ap¬ 
plications are also useful in the home. 
Also given are excellent examples of ap¬ 
plications that the newcomer to 1-2-3 
can use to strengthen his understanding 
of the program. In addition, the book 
effectively spurs the reader into using 
his imagination to develop applications 
tailored specifically to his needs. A com¬ 
plete listing of each template is pro¬ 



vided so that the user can enter it for 
use with the 1-2-3 program. In addition, 
the applications are available on a dis¬ 
kette, so typing can be avoided. 

The book’s introductory chapter 
describes the hardware and software re¬ 
quirements for obtaining maximum 
benefit from the book. Beginners are 
given a suggested sequence of applica¬ 
tions so that they can “come up to 
speed” easily and not be immediately 
overwhelmed by the more complex ap¬ 
plications. For more experienced users, 
the first chapter also mentions some ad¬ 
vanced features and “tricks” of 1-2-3. 

Each of the 14 chapters is devoted 
to one application. The applications in¬ 
clude “Managing the Checkbook,” “Per¬ 
forming Ratio Analysis,” “A 1-2-3 GANTT 
Chart,” and “The Electronic Price List.” 
Two applications deal with managing 
and projecting cash flow. Tracking a 
line of credit, amortizing a loan, and 
lease-versus-debt financing are covered. 

In the chapters devoted to these 
applications, a discussion of the topic of 
the application and each of its sections 
is provided, as well as a listing of the 
contents of each of the 1-2-3 cells. For 
example, the chapter entitled “Amortiz¬ 
ing a Loan” begins with several para¬ 
graphs describing the principles of loan 
amortization; next, each of the applica¬ 
tion’s five sections—Assumptions, Amor¬ 
tization Table, Criterion Range, Statistics 
Range, and Output Range—is discussed. 
A section called “Using the Model” fol¬ 
lows. It describes how to adjust the in¬ 
terest rate or the principal payment and 
how to use the criterion, statistics, and 
output ranges. The chapter ends with a 
short paragraph that mentions some of 
the highlights of the model, such as its 
unusual use of the @CHOOSE function. 
A figure showing the output of the 
model is provided, and the contents of 
each cell are listed so that the model 
may be entered into the computer. 

1-2-3 for Business is well-written 
and provides useful applications. For 
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528 Valley Way 
Milpitas, CA 95035 

408 / 942-8086 


IBM PC USERS: 


You don’t have to 
pay a high price to get 
a high quality modem. 


Our QIC-03 300/1200 internal modem is better than 
Hayes Smart Modem. Here is the eomparision: 

Compare Software Too! 








HAYES 


QIC-03 

Hayes 


QIC COM 

SmartCom 

Fully compatible with Hayes 
Command 

300/1200 

1200B 

Easy to use “fill-in-the- 

Yes 

No 

Yes 

Yes 

blank” set up 

Auto dial, Auto log-on 

Yes 

Yes 

300/1200 baud auto dial, Auto 
answer 

Yes 

Yes 

Supports 132 column display 

Yes 

No 

Plugs inside IBM PC and 



Text and program file 

Yes 

Yes 

compatibles 

Yes 

Yes 

transfer (XMODEM) 

Large-Scale-Integration 
“Modem on a chip” for 



Interrupt driven for high 
speed communication 

Yes 

No 

high reliability 

Yes 

No 

Runs any DOS program 

Yes 

No 

Low heat dissipation 

Yes 

No 

without disconnecting 



Low power consumption 

Yes 

No 

Powerful script file and 
action file set up for 



On board speaker 

Yes 

Yes 

custom tailor applications 

Yes 

No 

Software volume control for 



XON/XOFF Protocal for 



speaker 

Yes 

No 

flow control 

Yes 

Yes 

Two plug in jacks for voice/data 

Yes 

Yes 

Terminal emulation 

DEC 

No 

One year warranty 

Yes 

Yes 


VT100, 
IBM 3101 


Price 

$275 

$595 


or others 





Price (Free with pur- 

$45.00 

$175.00 


One Year Guarantee 

No Risk. All our products are guaranteed for one year. And remember, if for any 
reason, you are not completely satisfied within 30 days, you can return it for a 
full refund. Check out our competition and find out which is best. We know better. 
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BOOK REVIEWS 


INTRODUCING 

THE 

UNIX 

SYSTEM 

HmWMcafiON 
RACliEL MORGAN 


users who need any of the applications 
or who just want to see examples of 
some of 1-2-3’s more complex func¬ 
tions, this book is a good choice. 

—BRUCE T. FILBECK 

Introducing the UNIX System 

Henry McGilton and Rachel Morgan 
(McGraw-Hill Book Company, 1983) 
556pages, $18.95 

The UNIX system 
is large by micro¬ 
computer stan¬ 
dards. An intro¬ 
duction to the 
topic that con¬ 
sumes well over 
500 pages is indi¬ 
cative of the size 
and complexity of 
this increasingly 
popular operating system. McGilton and 
Morgan cover Version 7 UNIX (AT&T 
Seventh Edition) and derivatives pro¬ 
duced at the University of California at 
Berkeley. The book was designed to be 
a companion to existing UNIX docu¬ 
mentation rather than a replacement. 

Up front is a short chronology of 
UNIX development—one that spares the 
reader the usual blend of fact and fic¬ 
tion concocted by some UNIX au¬ 
thors—and a concise summary of the 
major UNIX components and attributes. 
The detailed coverage begins, as it 
must, with information on how to get 
started using UNIX, followed by a dis¬ 
cussion of hies and directories, then 
commands and standard hies. The hrst 
four chapters thus give the novice UNIX 
user a good working knowledge of the 
essential elements of the operating sys¬ 
tem and its user interface. 

Chapter 5 delves into communica¬ 
tions between and among users. The 
next hve chapters, roughly half of the 
book, deal with various aspects of creat¬ 
ing and manipulating text, a testimonial 
to one of the important uses of UNIX. 
The authors have concentrated on the 
essential 20 percent that shows users 
how to do the majority of their writing 
tasks on UNIX. 

Chapter 11 gives a cursory intro¬ 
duction to programming in the UNIX 
Shell. The Bourne Shell (sh) is de¬ 
scribed and used for all examples. The 
C-Shell (csh), developed at Berkeley, is 
only alluded to in this chapter. Its sal¬ 
ient features and those of other Berke¬ 
ley variations are summarized in chap¬ 
ter 13- Chapter 12 describes software 
development tools. Although readers 
will not learn to program UNIX in this 
chapter, they will gain insight into the 


tools provided with UNIX for creating 
(cc and Id), testing (lint, time, size, 
etc.), and maintaining (ar) software. 
There is no mention of the source code 
control system (SCCS) in this book be¬ 
cause that facility was not a part of the 
seventh edition. 

The last chapter is for those who 
must set up and maintain UNIX systems. 
The material is generalized enough to 
be a useful adjunct to the documenta¬ 
tion provided with UNIX, but it cannot 
stand alone because of system varia¬ 


tions. It is particularly valuable for users 
who will be installing UNEX-derivatives 
like PC/EX and Venix/86 on PCs. 

Introducing the UNIX System is the 
book I prefer to use in classroom in¬ 
struction for beginning UNIX users. The 
coverage is even and well organized 
and takes the reader from first log-in 
through the basics of system administra¬ 
tion. If I could keep but one of the doz¬ 
en or so books on UNIX in my library, 
this is the one I would choose. 

—AUGIE HANSEN 
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conveniences because it is designed the way an add-on hard drive should be. All other 
add-on hard drives require the user to give up either desk space or floppy drive space. 
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HIDEY comes complete with controller, documentation and cables. Just plug it in and 
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Move over, Crosstalk® ... 



The NightOwl's in town 
and he's packing a 
1.6-bit MEX! 


Last year, the NightOwl 
delivered MEX, the 
Modem Executive that 
tamed the 8-bit com¬ 
munications frontier. 

This year, he's doubled 
his byte with MEX-PC — 
the supercharged 16-bit 
communications pack¬ 
age for the IBM-PC — 
and he's looking to take 
on the big boys, feature 
for feature. 

CtCQ QC plus $5 for shipping 
J J and handling 
(includes MEX-PC software and com¬ 
plete manual) 


Supports all popular modems • Pro¬ 
grammable for unattended 
operation • Extensive HELP 
overlay • Auto-dialand redial 

• Alternate long distance dialing 
(ALD) • "List" dialing with auto¬ 
matic baud switching • Instant de¬ 
fining of IBM-PC function keys • 

Fast creation of custom "smart" 
phone directories • All popular 
protocols — extended Christensen 
XMODEM (Checksum andCRC) Com¬ 
puServe A, ASCII (X-on, X-otf) odd- 
even-none bit parity • A CLONE 
routine for unlimited creation of cus¬ 
tomized versions • Full access to 
your own operating system and soft¬ 
ware while logged onto a host 
system • Delay-adjustable Break 
key • DOS-compatible commands 

• Supports all monitors, port 
switching, named directories, on-line 
printing • IBM-PC-XT-AT — all DOS 
levels • 110 to 19,200 baud on most 
equipment • Source code for any 
overlay available 


"Individually , each of these fea¬ 
tures enhances the experience 
of telecomputing , but together 
they add up to enormous 
power and flexibility. . . one 
of the most innovative and so¬ 
phisticated communications 
packages available . . . MEX has 
been greeted with universal ac¬ 
claim. " 

That's how Link-Up magazine 
described the 8080 version of 
MEX last September. Now, 
there's MEX-PC! 

You've struggled with over¬ 
priced, so-called smart termi¬ 
nal software long enough. 

Now, experience the genius, 
the economy, the power! of 
MEX-PC. 


Give us a call at 1-800-NITEOWL 

(in Wisconsin, call 414-563-4013) 

Crosstalk XVI is a trademark of Microstuf, Inc., Atlanta, GA 

MEX-PC is a trademark of NightOwl Software, Inc., Rt. 1, Box 7, Fort Atkinson, Wl 53538 






LEGAL BRIEF MAX STUL OPPENHEIMER 

The Tort of Copy 
Protection 

Deliberate-damage copy protection 
schemes are risky business. 


I magine that you have been cheated 
by automotive repair shops repeat¬ 
edly. (Please bear with me—I assure 
you this is PC Tech Journal and not a 
copy of Car and Driver bound with the 
wrong cover). Your car is again in need 
of repair, and you drive to a dealer— 
not one who has cheated you before 
(after all, you are not stupid). 

Determined not to be cheated 
again, you pay by a special check that 
has printed on its face, along with all 
the normal electronic coding, an addi¬ 
tional code that will zero out the bal¬ 
ance of the account to which it is de¬ 
posited unless a second code is entered 
within a few days. If the repair is satis¬ 
factory, you plan to cause the second 
code to be entered and all will be well. 
If the repair is not, then the shop will 
get what it deserves. Unfortunately, 
everyone whom the shop pays by check 
will suffer as well, but that is the price 
they must pay for dealing with a crook. 
The possibility also exists that the sec¬ 
ond code will not be entered as 
planned or will not work as planned, 
but that, too, is the price that honest 
mechanics must pay for being in an in¬ 
dustry that is not entirely honest. When 
your code wipes out the bank account, 
you will have (imaginarily) committed, 
among other things, a tort. 

A tort is a civil (as opposed to 
criminal) wrong that causes injury. The 
injury can be physical injury to a person 
(as in battery), emotional injury (as in 
slander), or injury to property (as in 
trespass). Torts can also be divided into 
the broad categories of negligent torts 
and intentional torts. The distinction 
matters because negligent torts are gen¬ 
erally compensable by awarding the in¬ 
jured party damages equal to the injury 
suffered, while intentional torts may 
give rise to so-called “punitive dam¬ 
ages” designed to teach the tortfeasor 
(the party who committed the tort) a 
lesson and to send a message to others 
of his ilk. The legal concept of what is 
compensable as a tort has been expand¬ 


ing as new types of property interests 
and injury have been recognized. 

To my knowledge, no case has yet 
held that the use of a copy-protection 
scheme that inhibits copying is a tort, 
although the argument might be made 
that if a shrink-wrap license (see 
“Shrink-wrapped Magazines,” February 
1984, p. 169) is invalid, then preventing 
a purchaser from storing his copy of a 
program on a hard disk lessens the val¬ 
ue of his copy. Whether that would fall 
within the definition of trespass or 
would require the creation of a new 
class of tort based on interference with 
rights granted by the copyright law is a 
matter of speculation. 

However, reports are out about a 
new type of copy protection that fits 
more easily into traditional tort law: a 
program designed deliberately to dam¬ 
age portions of the user’s system if the 
program does not verify the presence 
of an original disk. 

I would caution against the use of 
such a protection scheme simply be¬ 
cause an industry trying desperately to 
be user-friendly can ill afford to adopt 
measures designed to do deliberate vio¬ 
lence to users. For those not satisfied 
with this emotional reason, I have pre¬ 
pared a dispassionate, economic argu¬ 
ment against the use of such systems. 

A simple mathematical exercise 
will establish the outer limits of the 
usefulness of a deliberate-damage pro¬ 
tection scheme. The benefits equal the 
number of sales lost to piracy (which is 
unlikely to be the same as the number 
of pirated copies) multiplied by the 
publisher’s profit per sale. The costs 
equal the price of the protection 
process, plus the number of sales lost 
because some users refuse to buy a 
program protected in this fashion multi¬ 
plied by the profit per sale, plus the ex¬ 
pected number of malfunctions multi¬ 
plied by the average damage per mal¬ 
function (which assumes that all injured 
users actually collect the amount of 
their injury). 


If the simplifying assumptions are 
made that the cost of the protection 
process is insignificant and that the risk 
of malfunction per disk produced is a 
constant regardless of production rate, 
and if we relate the costs and benefits 
to existing sales, we have the following 
equations to compare: 

BENEFITS (PER CURRENT SALE): PIRACY 
LOSSES/CURRENT SALE (“%PIRL”) * 
PROFIT/SALE ( “PROF”) 

COSTS (PER CURRENT SALE): FRACTION 
OF CURRENT PURCHASERS WHO 
WON’T BUY DELIBERATE-DAMAGE 
SOFTWARE (“%DDL”) * PROFIT/SALE + 
RATE OF MALFUNCTION/DISK 
(“%ERR”) * (CURRENT SALES + 

PIRACY LOSSES—PROTECTION 
OBJECTION LOSSES) * AVERAGE 
DAMAGE PER MALFUNCTION (“AVDM”) 

The protection system makes economic 
sense if, but only if, 

%PIRL * PROF > %DDL * PROF + %ERR * 
(CURRENT SALES + %PIRL — %DDL) * 
AVDM 

The best-case assumptions would 
be that losses due to objecting consum¬ 
ers will be insignificant and that piracy 
losses (%PIRL) are much greater than 
current sales. Under these assumptions, 
the equation approaches: 

% PIRL * PROF > %ERR * %PIRL * AVDM 

or: 

PROF > %ERR * AVDM 

In other words, the protection 
mechanism is economically sensible 
when the profit per sale exceeds the 
rate of error in the protection system 
multiplied by the average damage cost 
per error (and where, as was assumed 
above, the rate of piracy far exceeds the 
rate of sales). 

What this equation suggests is that 
such protection schemes may be suit¬ 
able for low-risk-of-damage, high-risk- 
of-piracy software. Presumably, games 
would fall into this category (although 


MARCH 1985 


177 










LEGAL BRIEF 


there would be the risk of destroying 
the tax records Mom and Dad stored on 
the hard disk when one of Junior’s 
friends tried to run a pirated game). 
Paradoxically, the more valuable the 
software, the greater the risk of the pro¬ 
tection scheme. Similarly, the more of¬ 
ten the software is used, the more likely 
a medium-related malfunction and, 
therefore, the higher the risk. 

To evaluate the economics more 
precisely, the parties need numbers for 
the variables. Probability and quality 


control determine the risk of malfunc¬ 
tion. Tort law principles determine how 
damages are computed and who pays. 

A hypothetical example may help 
explain the problem. FriendlyLock pro¬ 
duces a system that demands the pres¬ 
ence of an original disk and destroys 
the contents of the user’s entire disk (a 
hard disk, if one is present) if it doesn’t 
find one; CuddlyWare protects its pro¬ 
grams using the FriendlyLock system; 
ConsultingSoft packages CuddlyWare 
with hardware and then sells it. 


I will examine the easy case first— 
in which the protection system malfunc¬ 
tions, damaging the property of the 
owner of an authorized copy of the 
CuddlyWare software. 

The case against ConsultingSoft 
would likely turn on three issues: the 
standard of care required of computer 
consultants; whether ConsultingSoft 
knew or should have known of the po¬ 
tential for malfunction and resulting 
damage; and whether ConsultingSoft 
had adequately warned the user of the 
risk and explored the possibility of us¬ 
ing a software package that did not have 
the FriendlyLock feature. 

There is an emerging view of com¬ 
puter consultants as experts to be held 
to similar malpractice standards as doc¬ 
tors, lawyers, and accountants. If held to 
that standard, ConsultingSoft would be 
hard pressed to argue successfully that 
it had no reason to anticipate the possi¬ 
bility of an error occurring with the re¬ 
sultant damage (unless CuddlyWare 
kept its use of FriendlyLock a secret, 
which would seem counterproductive). 
If alternative programs were available, it 
might be very difficult to persuade a 
court that a sentient user had been “ad¬ 
equately” warned and still decided to 
gamble his business on the continued 
proper functioning of a floppy disk. 

ConsultingSoft has reason for con¬ 
cern. On the bright side, Consulting 
Soft’s liability would probably be 
viewed as arising from negligence and 
therefore limited to the actual damages 
suffered by the user. These damages 
could, of course, be substantial if the 
user’s business depended heavily on 
proper operation of its computer. 

One would expect the case against 
CuddlyWare to be even stronger since it 
made the decision to employ the mech¬ 
anism that caused the damage. It is like¬ 
ly that these defenses would be urged: 

1. The fault is with the design of the 
protection scheme; the blame should 
be placed on FriendlyLock. 

2. The user assumed the risk since the 
license agreement that was packed 
with the program said, “The user as¬ 
sumes all risks. . . ” and “This pro¬ 
gram is not guaranteed to function 
properly or without error.” 

3. CuddlyWare did nothing more than 
take reasonable steps to protect its 
property—it was self-defense. 

Given the choice, I would rather 
be representing the injured user, not 
out of sympathy, but out of a prefer¬ 
ence for winning. While the first de¬ 
fense might enable CuddlySoft to sue 
FriendlyLock, it is not likely to help it 
against the user. A publisher who 
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adopts such a protection mechanism 
should be aware that it, like any pro¬ 
gram, might malfunction. Likewise, any¬ 
one dealing with disk software should 
know that, with use, disks are liable to 
suffer from errors. (Perhaps publishers 
using such schemes should require 
maintenance every six months or 6,000 
miles, whichever comes first.) 

As for defense number two, the 
validity of shrink-wrapped agreements 
is open to question in general and is all 
the more vulnerable when the assump¬ 
tion of risk language is so vague. I 
would question whether the normal all- 
risk-is-with-the-buyer language would 
be held to protect the perpetrator of 
deliberately induced malfunctions. 

If the license agreement has been 
individually negotiated, a court is more 
likely to enforce a provision shifting the 
risk to the user. However, the user is 

the bright side, 
ComultingSoft’s liability 
would probably be 
viewed as arising from 
negligence. 

also more likely to insist on deleting 
such a provision. In fact, unless the pro¬ 
gram is unique and the user is desper¬ 
ate, he will likely insist on precisely the 
opposite sort of provision in the con¬ 
tract, such as: 

“Vendor represents and warrants 
that the software contains no ele¬ 
ments deliberately designed to cause 
erroneous results, damage to the 
software or to other programs or 
data, damage to the user’s hardware 
or other malfunction, under any cir¬ 
cumstances whatsoever. Vendor’s 
limitation of liability (if one is con¬ 
tained in the contract) shall not ap¬ 
ply to damages caused by any such 
elements, and vendor shall be liable 
to user for all damages caused by 
the existence of such elements, in¬ 
cluding but not limited to incidental 
and consequential damages, lost 
profits, and unrealized savings.” 

Even if CuddlyWare prevails in its 
exculpation-by-license-provision de¬ 
fense, it faces a similar risk, not from 
the user, but from the government. 
Several states have enacted or are con¬ 
sidering statutes similar to a Maryland 
law that makes it a misdemeanor to “in¬ 


tentionally . . . and without authoriza¬ 
tion access ... a computer sys¬ 
tem ... or any part of these systems.” 
The law was aimed at hackers, but 
could not the argument be made that 
CuddlySoft had, through its program, 
accessed the user’s data (and caused 
damage)? To infer that the user had au¬ 
thorized such access would be difficult. 
Thus, such anti-hacker statutes might 
apply both to CuddlySoft and the other 
parties. Whether or not a valid license 
agreement could be drafted to insulate 


CuddlySoft from tort liability, a victim 
cannot waive the government’s right to 
prosecute a crime. 

The self-defense argument has two 
flaws: traditionally, self-defense is a 
criminal law concept, and even in that 
context requires that the defender at¬ 
tack the attacker, not some innocent 
bystander, and further requires that the 
defensive efforts be reasonable in light 
of the threat. Assuming that the efforts 
would be viewed as reasonable, Cuddly- 
Ware still has a problem, because the 


Are You In Yet? 

The Ultimate Programmer's Editor 
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Is XTC protected? Heck 
no! We even give you 
the source on a disk for 
your recreation — 
7,000 lines of Pascal! 


INTRODUCTORY OFFER 

Want to compare XTC with your editor? 
Just ask for our demo disk (only $5.00) 
and try it out. When you buy XTC, we'll 
knock five bucks off the price. 


XTC outperforms any other program¬ 
mable editor on all IBM /PC, /XT, and /AT 
computers (and true compatibles). XTC 
even works with your Sidekick and Turbo 
Pascal from Borland! 

Ml ■ bhi m wmmm m m m mbs ■ am m KM 

To get your copy of XTC now, order 
it over the phone — we can ship it 
the same day! Or, you can send in 
an order, just like this one: 

XTC.99 bucks 

Shipping and Insurance.3.50 

Wash. res. add tax:.7.99 

Want it COD? Add this.1.65 

TOTAL IT UR AND SEND IT QUICK! 



These windows are 
really great! You can 
see several files at 
once — even different 
parts of the same file. 
That means you've got 
declarations in front of 
you while you're look¬ 
ing at the code that 
uses them! 



Box 266 • Cheney. WA 99004 • USA • (509) 235-8088 

Sidekick and Turbo Pascal are trademarks of 
Borland, International. Wordstar is a trademark of 
MicroPro. Wendin and XTC are trademarks of Wen- 
din, Inc. 
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8" DISKETTE SYSTEM FOR THE IBM PC 

8" Diskette file exchange between the IBM PC and 
most micro-mini-mainframe computer systems. 

8" Diskette text document exchange between the 
IBM PC and many word processing systems. 

8" Diskette to 5 Vi" formats for hundreds of other 
systems, even Textpack and Wordstar to the new 
DisplayWrite 2 format. 

FLAGSTAFF ENGINEERING / P. O. Box 1970 / Flagstaff, AZ 86002 
Telephone 602-774-5188 / Telex 705609 FLAG-END-UD 
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FriendlyLock’s fundamental argu¬ 
ment would likely be that it had simply 
provided CuddlyWare with a tool. How 
that tool was used or abused was 
beyond FriendlyLock’s control and re¬ 
sponsibility. (“FriendlyLocks don’t kill 
data; users kill data.”) In most states, 
the introduction of an inherently dan¬ 
gerous product into commerce imposes 
“strict liability” on the manufacturer; 
that is, an injured user need not show 
that the injury was intentionally caused 
by the manufacturer, only that the man¬ 
ufacturer knew of the inherent danger 
and failed to take adequate steps to pro¬ 
tect or warn the user. Even if Friendly- 
Lock prevailed against the user’s direct 
suit, it would, as noted above, have to 
contend with the indirect claim that 
would arise if a user prevailed against 
CuddlyWare, which then sued Friendly- 
Lock. The outcome of that claim might 
turn on the terms of the FriendlyLock- 
CuddlyWare contract. FriendlyLock 
would likely ask CuddlyWare to assume 
the risk of malfunction and vice versa. 

No direct precedent exists to an¬ 
swer the question of who is ultimately 
liable for user injuries caused by mal¬ 
function of a deliberate-damage protec¬ 
tion scheme. Each of the parties is cer¬ 
tainly at risk. Does the risk disappear if 
the protection scheme functions prop¬ 
erly and only destroys data when an un¬ 
authorized copy is used? What about 
the issue of whether reasonable force 
was used in self-defense? The question 
of whether the self-defense was misdi¬ 
rected can arise as well. For example, 
suppose the user was unaware of the 
unauthorized copying. (Perhaps Consul- 
tingSoft made the unauthorized copy 
and then sold the package to the user.) 
Thus, even if the protection scheme 
functions perfectly, each party would 
assume some risk. 

There is theoretical risk even in 
the use of copy protection systems that 
respond to a putative unauthorized 
copy by refusing to function. I am not 
aware of any lawsuits arising out of the 
malfunction of such systems. Users 
probably view the nuisance of having to 
work from a floppy rather than a hard 
disk, and the occasional inconvenience 
of waiting for a back-up copy to arrive 
when the original crashes, as a reason¬ 
able price to pay to help software au¬ 
thors and publishers protect their 
rights. Users might not take the same 
view of the destruction of 10MB of data. 


Max Stul Oppenheimer, PC, is a partner in 
the law firm of Venable, Baetjer & Howard, 
located in Baltimore. 
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user is innocent of any wrongdoing. 
CuddlyWare’s activities could be viewed 
as an intentional tort, which would per¬ 
mit the recovery not only of damages 
for the user’s actual injury, but also of 
punitive damages. The trier of fact (the 
jury or, in a nonjury trial, the judge) has 
substantial latitude in determining the 
amount of punitive damages. 

If CuddlyWare’s exposure is greater 
than ConsultingSoft’s, one might expect 
that FriendlyLock’s exposure would be 
greater still. This would be so if Cuddly¬ 


Ware’s contract with FriendlyLock pro¬ 
vides that FriendlyLock will indemnify 
CuddlyWare against liability, but the 
user has a more complicated case 
against FriendlyLock than he does 
against CuddlyWare. What defense 
might FriendlyLock use? Ironically, 
FriendlyLock might find itself depend¬ 
ing on the same legal argument that 
publishers of nibble copiers do: the 
product can serve a legitimate function; 
whether it does or not depends at least 
in part on how it is used. 
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Lifeboat. 



C is the language. 
Lifeboat is the source. 


Productivity Tools from the Leading Publisher of C Programs. 

The Lattice® C Compiler 


The cornerstone of a program is its compiler; it 
can make the difference between a good pro¬ 
gram and a great one. The Lattice C compiler 
features: 

• Full compatibility with Kernighan and 
Ritchie's standards 

• Four memory model options for control and 
versatility 

• Automatic sensing and use of the 8087 math 
chip 

• Choose from the widest selection of add-on 
options 

• Renowned for speed and code quality 

• Superior quality documentation 

"Lattice C produces remarkable code.. .the 
documentation sets such a high standard that 
others don't even come close... in the top cat¬ 
egory for its quick compilation and execution 
time and consistent reliability." 

Byte Magazine 

Lattice Library source code also available. 

Language Utilities 

Pfix 86/Pfix 86 Plus — dynamic and symbolic 
debuggers respectively, these provide multi¬ 
ple-window debugging with breakpointing 
capability. 

Plink 86 — a two-pass overlay linkage editor 
that helps solve memory problems. 

Text Management Utilities — includes GREP 
(searches files for patterns), DIFF (differential 
text file comparator), and more. 

LMK (UNIX "make") — automates the con¬ 
struction of large multi-module products. 
Curses — lets you write programs with full 
screen output transportable among all UNIX, 
XENIX and PC-DOS systems without changing 
your source code. 

BASTOC — translates MBASIC or CBASIC 
source code directly to Lattice C source code. 
C Cross Reference Generator — examines your 


C source modules and produces a listing of 
each symbol and where it is referenced. 


Editors 


Pmate — a customizable full screen text editor 
featuring its own powerful macro command 
language. 

ES/P for C — C program entry with automatic 
syntax checking and formatting. 

VEDIT — an easy-to-use word processor for 
use with V-PRINT. 

V-PRINT — a print formatting companion for 
VEDIT. 

CVUE — a full-screen editor that offers an 
easy way to use command structure. 

EMACS — a full screen multi window text 
editor. 

Fast/C — speeds up the cycle of edit-compile- 
debug-edit-recompile. 


Graphics and Screen 
Design 


HALO — one of the industry's standard 
graphics development packages. Over 150 
graphics commands including line, arc, box, 
circle and ellipse primitives. The 10 Fontpack 
is also available. 

Panel — a screen formatter and data entry aid. 
Lattice Window — a library of subroutines al¬ 
lowing design of windows. 


Functions 


C-Food Smorgasbord — a tasty selection of 
utility functions for Lattice C programmers; 
includes a binary coded decimal arithmetic 
package, level 0 I/O functions, a Terminal In¬ 
dependence Package, and more. 

Float-87 — supports the 8087 math chip to 
boost the speed of floating-point calculations. 
The Greenleaf Functions — a comprehensive 
library of over 200 routines. 

The Greenleaf Comm Library — an easy-to- 


use asynchronous communications library. 

C Power Packs — sets of functions useful for a 
wide variety of applications. 

BASIC C — This library is a simple bridge 
from IBM BASIC to C. 


Database Record 
Managers 


Phact — a database record manager library of C 
language functions, used in the creation and 
manipulation of large and small databases. 
Btrieve — a sophisticated file management sys¬ 
tem designed for developing applications under 
PC-DOS. Data can be instantly retrieved by key 
value. 

FABS — a Fast Access Btree Structure function 
library designed for rapid, keyed access to 
data files using multipath structures. 

Autosort — a fast sort/merge utility. 

Lattice dB-C ISAM — a library of C functions 
that enables you to create and access dBase 
format database files. 


Cross-Compilers 


For programmers active in both micro and mini 
environments we provide advanced cross- 
compilers which product Intel 8086 object 
modules. All were developed to be as functional 
— and reliable — as the native compilers. They 
are available for the following systems: 

VAX/VMS, VAX/UNIX, 68K/UNIX-S, 
68K/UNIX-L 
Also, we have available: 

Z80 Cross-Compiler for MS- and PC-DOS — 
produces Z80 object modules in the Microsoft 
relocatable format. 


New Products 


Run/C — finally, a C interpreter for all levels of 
C Programmers. 

C Sprite — a symbolic debugger with break¬ 
point capability. 


Call LIFEBOAT: 1-800-847-7078. In NY, 1-212-860-0300. 
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A Special Section for Product and Service Listings 


Accessories/Supplies 


IBM STYLE BINDERS, SUPS 

Complete program packaging line. D-ring cloth 
binders, slip cases, floppy pages, game portfo¬ 
lios. Continuous paper with three large holes, 20 
lb. to go in binders. Blank disk envelopes. Func¬ 
tion key cards tell user your F1-F10 meanings. 
Call, write for prices. Catalog. Fast service, low 
prices 

ANTHROPOMORPHIC SYSTEMS LIMITED 
376 E. St. Charles Road 
Lomobard, IL 60148 
(312)629-5160 

RESET BUTTON FOR IBM PC 

The button IBM forgot. A good reset button is a 
basic tool for PC (PC/XT) programmers. When 
your machine is hung up, a touch of the button 
will quickly reboot your computer. This kit in¬ 
stalls easily and mounts out of the way behind 
your machine. Easy instructions included. Send 
$19.80 (add 6% in MN). 

RESET CORPORATION 
P.O. Box 14809 

Minneapolis, Minnesota 55414 
(612)489-5892 


Computer Training 


1-2-3'“ VIDEO TRAINING!!! 

The FASTEST-EASIEST-CLEAREST 1-2-3 
training on the market... in use by: IBM, Exxon. 
US Army, US Dept, of Educ., GM. du Pont, CBS, 
GE & many more! SELF-PACED, PLAIN ENG¬ 
LISH, HANDS-ON teaching. “Intro to 1-2-3” is a 
2hr 23 min. videotape, disk, guidebook... extra 
books/disks available for seminars! 



LEARN-PC VIDEO SYSTEMS 
7430 West 27 Street 
Minneapolis, MN 55426 
800-LEARN-PC (800) 532-7672 


Hardware/Add-on 

Boards 


FIXED DISK BIOS/BOOT 

fiXT boots from DATAMAC, DAVONG, XEBEC, 
PERCOM, GREAT LAKES, ZOBEX, others. Adds 
XT-like BIOS interface for your disk to IBM PC or 
COMPAQ. Plug-in installation. DOS 2.0/3.2/reqd. 
Specify controller model with order $70 + $3 
shpg. i tax. MC/VISA (optional volume support 
at additional cost.) 

GOLDEN BOW SYSTEMS 
P.O. Box 3039 
San Diego, CA 92103 
(619)298-9349 

DT2801 SERIES ANALOG I/O 

Plug-in data acquisition boards with 8DI/16SE 
analog inputs, high or low level programmable 
gains, 2 analog outputs, 16 lines of digital I/O, 
DMA, on-board clock, and on-board micropro¬ 
cessor. Optional software subroutines and screw 
terminal panels. 

DATA TRANSLATION INC. 

100 Locke Drive 
Marlboro. MA 01752 

(617)481-3700 '20s 

TOTAL PC&XT INPUT/OUTPUT 

ESE introduces two extremely powerful com¬ 
munications adapters for the PC&XT & com¬ 
patibles. One is a unique multi-interrupt RS-232 
serial add-on for one OR MORE users: $139.50, 
and the second is a programmable 24 line par¬ 
allel interface: $119.45. Both have ESE'sfull 64K 
selectable I/O address decoders. 

ELECTRONIC SYSTEMS ENGINEERING 
477 Congress Street, Suite 911 
Portland, Maine 04104 
MC/VISA (207) 773-7778 

“MULTIFONT” 

A NEW ADD-ON CARD FOR THE IBM PC/XT. 
“MULTIFONT” ENABLES THE IBM MONO¬ 
CHROME PRINTER ADAPTER TO HAVE 256 
USER DEFINABLE SYMBOLS. IT COMES WITH 
A POWERFUL CHARACTER/SYMBOL EDITOR, 
A PRINTING UTILITY, AND TEN ALREADY-MADE 
FONTS, INCLUDING APL, HEBREW, ARABIC, 
SCIENTIFIC, AND ELECTRONIC SYMBOLS, 
“MULTIFONT" IS TOTALLY TRANSPARENT TO 
THE SOFTWARE AND WORKS WITH ANY WORD 
PROCESSORS. LIST PRICE $249.95 HASH TECH 
CO., 2065 MARTIN AVE, #103, SANTA CLARA, 
CA 95050, (408) 988-2646. 


INDUSTRIAL I/O 

A full line of industrial I/O cards including RS- 
422, Four Port RS-232, and Combo Parallel/Se¬ 
rial Interface. Connect your PC to programma¬ 
ble controllers, data acquisition, keyboards, 
terminals, relay modules, or ADAMS NEW RS- 
422 REMOTE LCD-KEYBOARD MACHINE CON¬ 
TROLLER. Other monitoring and control prod¬ 
ucts available. 



ADAMS INC. 

PO Box 17525 
Greenville, SC 29606 
(803)297-9630 

BUSBOARD—MODULAR BOARD 

PC add-on-board modules using ONE SLOT! 

• Busboard OK RAM $179.95 

• Busboard clock $239.95 

• Monochrome display adapter $199.95 

• Asy Comm I/O module (up to 15 per PC) $89.95 

• Floppy disk controller module $169.95 
To find out how to save slots for less, call, 
AQUIX ADVANCED SYSTEMS CORPORATION 
140 Adams Blvd 

Farmingdale, NY 11735 
(516)293-7810/(714)666-1050 


Hardware 

Communication 


THE VISIONARY 1200 

The Visionary Electronics super-smart modem 
sends and receives messages anytime, day or 
night, with or without a computer. Stores files, 
names, phone numbers, and more in RAM; 
complete communications software in ROM; on¬ 
board realtime clock; 8085 driven; NiCad mem¬ 
ory back-up; and TELEX terminal emulation. 


Visionary Electronics 

Incorporated 

VISIONARY ELECTRONICS 
141 Parker Ave. 

San Francisco, CA 94118 
(415)751-8811 

IEE-488 INTERFACE 

Halfsize IEEE-488 interface and software turns 
your PC, AT or compatible into an instrumenta¬ 
tion work station for the lab, test, and measure¬ 
ment. We are the major OEM supplier with 
interfaces for 10 different architectures and the 
most comprehensive coverage of operating sys¬ 
tems and languages. $395 software $75. 
NATIONAL INSTRUMENT 
12109 Technology Blvd. Dept. PC 
Austin, Texas 78727 
(800)531-5066, (512)250-9119 


RATES AND INFORMATION 

Listings are grouped by category and consist of a bold lead line (23 characters 
maximum), 7 lines of ad copy (45 characters per line), plus 4 lines of company 
name, address and telephone number. 

Listings are available only on a 3 issue basis at $90. per issue ($270. total). Copy 
will have a set format and remain the same for all 3 months. Enhance the ap¬ 
pearance of your ad by including your Logo and an additional cost of $25. per 
issue ($75. minimum extra charge). Pre-payment is required by check, money 
order, or American Express, Diners Club, MasterCard, Visa credit cards. 
Closing Date: 1 st of 2nd month preceding cover date. 

Send copy and remittance to PC TECH JOURNAL, TECH BOOK, 12th 
FLOOR, 1 PARK AVENUE, NEW YORK, NY 10016. Call (212) 503-4506 for 
additional information or assistance. 


Hardware/Disk 

Drives 


1.2MB PC-AT DISK DRIVES 

Replace your PC disk controller and full-height 
disk drive with our JDISKETTE controller plus our 
1.2MB and 360k half-height drives for $499. Only 
$375 without 360K drive, $549 with two 1.2 MB 
drives. Put 800K on ordinary diskettes. 1.2MB 
diskettes are $59 per box (10). Mounting brack¬ 
ets, and JFORMAT included. Jdiskette also plugs 
into our JRAM-2 multifunction board. 



TALL TREE SYSTEMS 
1032 Elwell Court, Suite 124 
Palo Alto, CA 94303 
(415)964-1980 


Hardware 

Networking 


NETWK DATA SYSTEM-AQMS513 

Bring mainframe power to your PC network. 
Complete your networked PCs with a sophisti¬ 
cated Mass Storage System (with backup). Link 
up to 256 PCs with file server to form a Distrib¬ 
uted processing PC networked system. Com¬ 
municates with mainframe. 500Mb to 8 Gigs. 
AQUIX ADVANCED SYSTEM CORPORATION 
140 Adams Blvd. 

Farmingdale, NY 11735 
(516) 293-7810/(714)666-1050 


Hardware/ 

Peripherals 


A/D TO RS232 CONVERTER 

Low cost stand-alone data acquisition board for 
any 8 bit RS 232 port. 8 channels, 8 bit conver¬ 
sion. 0-5V input, 300-9600 baud. Small size, 4" 
x 5", with wall plug power supply. Easy-to-use, 
includes sample driven software listings. Kit w/ 
all parts & PS, $59.95 + $4 shipping. Assem¬ 
bled & tested is $89.95 + $4. 

TPS SYSTEMS 
14820 Elmore Road 
Anchorage, AK 99516 
(907)345-6730 

BAR CODE READERS 

• IBM PC keyboard or RS-232 interface 

• NO programming required for IBM PC key¬ 
board interface unit 

• Reads dot-matrix & printed labels 

• Durable Hewlett Packard'" digital wand 

• Reads UPC A/E. Code 39. Codabar & 12 of 5 

• $595 list-+40% discounts to VAR’s 
PERCOM INC. 

2190W. 11 
Eugene, OR 97402 
(503)344-1189 
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Mailing Lists 


IBM MAILING LISTS 

Over 100,000 names of IBM personal computer 
owners (counts increase daily) available for rental 
on labels or magnetic tape. Total 600,000 in¬ 
cluding other brands. Plus IBM » compatible 
retail store t 50 other lists. Call or write for free 
catalog. 

IRV BRECHNER 
TARGETED MARKETING. INC. 

Box 5125 

Ridgewood, NJ 07451 
(201)445-7196 


Publications/ 

Catalogs 


TECH & USERS NEWSLETTER 

Why read 20 magazines and books each month? 
The TECH LETTER summarizes the latest dis¬ 
coveries, problems, solutions, and news for 
hardware and software. Includes small pro¬ 
grams and useful memory locations that are fully 
explained. $30/year. Also, Book/Software pack¬ 
ages with 200 page manual and disk of exam¬ 
ples/editors: #1 QUALITY GRAPHICS—$39.95; 
#2 GAME DESIGN—$39.95. SASE for catalog 
or order by check. VISA. M/C (add $3 ship). 
COMPUTERS MADE SIMPLE 
1974 Buck St. 

Eugene, OR 97405 
(503)344-2767 

dFASTER.dBETTER™ 

This performance book is for the serious dBASE 
user. Improvements of 20-60%, and even more 
are common. First use the insights, techniques 
and benchmarks. Then use dPROCESSOR " to 
up speed even further. Everything you need to 
make dBASE II fly. $35 + $35H (Chk/MO/VISA/ 
MC) or request into. 

Micro db Systems 
POB 2380 Dept. G 
Midland, Michigan 48641 


Software/ 

Accounting 


SOURCE CODE INCLUDED 

Fully integrated innovative accounting, order 
processing, inventory, and sales analysis soft¬ 
ware. Available for a one time charge. Resell as 
often as you wish. NO ROYALTY PAYMENTS 
EVER! Written in C BASIC, in use since 1981 and 
over 1000 installed. Professional packaging and 
point of sale material available at cost. Includes 
700 pages of documentation. Master Disks, and 
10 sets of sales literature for $995.00. 
TECHNOLOGY GROUP 
2000 L Street N/W Suite 200 
Washington, DC 20036 
(416)826-5320 


Software/Business 


DATA SECURITY—$49.95 

Secure sensitive data with DES FAST-CRYPT, an 
efficient Assembly language version of the pow¬ 
erful Data Encryption Standard algorithm. En¬ 
crypt/Decrypt any file at 120,000 bytes/min. 
Program or BASIC/PASCAL callable subrou¬ 
tines UNPROTECTED DISK w/manual—$49.95. 
VISA i MC OK. For IBM-PC, XT t compatibles 
64K any PC/MS-DOS. 

KIWI SOFTWARE CO. 

P.O. Box 218 T 
Plainsboro. NJ 08536 
(718)816-1873 


IBM PC DATA ENTRY SYSTEM 

The MARK 1 System allows fast and accurate 
Data Entry within a Job/Batch environment. The 
system includes; Entry. Verify, Search, Field To¬ 
tals, Password Security, Field Edits, Custom 
Screen/Form Design, Comprehensive HELP Fa¬ 
cility. Menu Driven and Much More. Files can be 
exported to PC DOS format for additional pro¬ 
cessing by the PC or for file transfer to other mini 
or mainframe computers. Runs on: PC, XT & AT. 
$295 

SUNUS SYSTEMS. INC. 

4244 Ridge Lea Rd., Suite 25 
Amherst, NY 14226 
(716)834-2820 


Software/Business 

Opportunities 


SOFTWARE AUTHORS 

WE WILL CONNECT YOU TO MAJOR SOFT¬ 
WARE PUBLISHERS FREE. We are in contact with 
many publishers looking for marketable soft¬ 
ware. If you have a quality software package or 
program and wish to have it published and dis¬ 
tributed, contact: 

SOFTSEARCH, Inc. 

P.O. Box 281 

Budd Lake, NJ 07828 

(201)627-1790 

Attention: 

SOFTWARE DEVELOPERS 

We are interested in receiving your completed 
package and business plan. Hammer Computer 
Systems, Inc. is in the software publishing busi¬ 
ness. Please send inquiries and complete port¬ 
folio to: Thomas A. Horvath, Vice President of 
Sales and Marketing. 


SHAMMER 


HAMMER COMPUTER SYSTEMS, INC. 
700 Larkspur Landing Circle/Suite 285 
Larkspur, CA 94939 
(415)461-7633 


Software/ 

Communications 


VTIOOonPC, jr, XTAT 

ZSTEMpc-VT 100 Smart Terminal EMulator 132 
columns by windowing—no addit. hardware. 
Double High/Double Wide Characters. Com¬ 
plete VT100 line graphics & Smooth scroll. Full 
keyboard softkeys/MACROS. Bidirectional file 
transfers including XMODEM. Speeds to 38.4KB. 
High throughput. $150. Quantity & Dealer Dis¬ 
counts Available. 30 day money back guaran¬ 
tee. MC/VISA accepted. 

KEA SYSTEMS LTD. 

#412-2150 W. Broadway 
Vancouver, BC, CANADA V6K 4L9 
Support (604) 732-7411- 
Orders (800) 663-8702 


Software/Compiler 


DESMETC—S109 

Full K&R C compiler, assembler, linker, librarian, 
full-screen editor and example software. Both 
8087 and floating point libraries. OUTSTAND¬ 
ING PRICE/PERFORMANCE. Rated 1 st or 2nd in 
August '83 BYTE benchmarks. No royalties on 
generated code. C Ware newsletter. Unlimited 
updates at $20 each. PC-DOS (Ver 1.1 & 2.0), 
generic MS-DOS and CP/M-86 support. $109 
for complete package, shipping included. Now 
available with source level debugger. Price $159. 


c 


WARE 


CORPORATION 


C WARE CORPORATION-MAIL ORDER DEPT. 

P.O. Box 710097 

San Jose, CA 95171-0097 

WIZARD C COMPILER 

The power of C with the thorough diagnostics of 
PASCAL. Full LINT diagnostic integrated with 
compiler. Full UNIX SYSTEM 3 compatibility. 
Floating point library; fast compact code; 1 reg¬ 
ister variable. In-line assembly code. UNIX em¬ 
ulation library. Uses MICRO-SOFT linker. PC/MS 
DOS 2.0 only. $450.00. 

WIZARD SYSTEMS SOFTWARE 
11 Willow Court 
Arlington. MA 02174 
(617)641-2379 

SPARRY BASIC—B COMPILER 

Powerful basic compiler that means business. 

* Instructions support internal ISAM files. 

* Four virtual screens, recall time • 1 second. 

* Use of all memory for basic programs. 

* 13 significant digit integer math package. 

* Demos with tutorial and reference manual. Price 
$159. Quantity discounts VISA/MC/CHECK. 
Mass. res. + 5% tax req. PC DOS with 128K. 
SPARRY SOFTWARE LABS 

PO Box 632 #A 
Milford. MA 01757 
(617)473-5435 


150 C FUNCTIONS $49.95 

Functions, macros, assembly functions. Screen, 
cursor, keyboard, string, timing, BIOS and DOS, 
system status/control, utilities, random num. 
Many more you don’t have but need! Just one 
may save five times cost of package! Get it in 
addition to/instead of any other library. 2 disks, 
all source code only $49.95. More to come: win¬ 
dows, screen mgr, graphics, execute. 

Cntelekon 

SOFTWARE SYSTEMS 

Entelekon 
12118 Kimberly 
Houston, TX 77024 

(713) 468-4412 

COMPATIBLE LANGUAGES 

C. Pascal and Multi-basic compilers generate 
compatible object code so languages can be 
mixed. C is full K&R, Pascal is full Jensen & Wirth 
i extensions and Multi-Basic compiles both 
MBASIC and CBASIC. $139 each. Available for 
PCDOS. MSDOS, CPM80; TRSDOS on Models 
I, II. III. 4.12. Send for free brochures. 

ALCOR SYSTEMS 
13534 Preston Rd„ Suite 365 
Dallas, Texas 75240 
(214)494-1316 

C SOFTWARE DEVELOPMENT 

•Full C Compiler per K&R 
Inline 8087 or Assembler Floating Point 
Full 1 Mb Addressing for Code or Data 
•MS DOS 1.1 /2.0 Library Support 
Program Chaining Using Exec 
Environment Available to Main 
•c-wmdow" C Source Code Debugger 
•FAST 8088/8086 Assembler 

COMBINED PACKAGE $199 
c-systems 
PO. Box 3253 
Fullerton, CA 92634 

(714) 637-5362 

RM COMPILERS-25% OFF 

RM COBOL new version 2.0 with cross machine 
capability-MS-DOS, PC-AT, PC, most XENIX, 
others. Full support dealer. Also, new RM 
professional FORTRAN for MS-DOS-call Syn¬ 
chronous communications-CLEO 3780,3270 for 
PC & compatibles, Data general-1, and many 
UNIX machines including A&T 3B2. 

SYSTEM TECHNOLOGY ASSOCIATES 
POB 24291 

Louisville, Kentucky 40224 
(502)897-0584 
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Software 

Development Tools. 


THE FORMS DESIGNER'" 

Attention IBM Pascal, FORTRAN users! Save time 
in designing formatted screen I/O. Interactive 
Forms Editor allows you to draw lines and boxes, 
define fields, and edit text. Access forms or read 
keyboard entry by writing only one line of code. 
Provides sequential data retrieval and storage. 
Requires 128K RAM. Only $275 complete. Demo 
and manual $35. Call or write: 

BIT SOFTWARE 
PO Box 619 
Milipitas, CA 95035 
(408)262-1054 

CBTREE for C PROGRAMMERS 

Provides enhanced file access function calls di¬ 
rectly into C programs. Maintains balanced B- 
trees, supports unlimited number of data rec¬ 
ords, keys, data files & key lengths. Dynamic 
memory allocation. Fast, Flexible, efficient. Ob¬ 
ject modules avail, or major C compilers. No 
royalties; Source code separate. $179. 
MICROCOMPUTING SERVICES 
2009 Hileman Road 
Falls Church, VA 22043 
(703)893-0118 

MATIS, The Screen Manager 

70 Assembler subroutines used as BASIC com¬ 
mands, PROCEDURES in PASCAL, and CALLS 
in C and Assembler. Features: window manage¬ 
ment. easy screen design, control and saving to 
disk, printer utility, demo program. 170-page 
manual included. $150. CA add 6.5%. $2.50 
shipping. No Royalty. 

SOFTWAY 

500 Sutter Street, Suite 222 
San Francisco, CA 94102 
(415)397-4666 

C-INDEX+ 

C-INDEX+ provides complete data manage¬ 
ment for C language applicatioins development. 

• B+ Tree ISAM Indexing 

• Variable Length Data Storage 

• Full Data Integrity Protection 

• High Performance and Flexibility 

• Complete Source Code 

• No Application Royalties 

Fully supports Lattice and C86 compilers in large 
and small models. Available from Trio Systems 
and leading software retailers. One-time Li¬ 
cense Fee: $400. Demonstration: $25. 

TRIO SYSTEMS 
2210 Wilshire Blvd. Suite 289 
Santa Monica, CA 90403 
(213) 394-0796 

2/3D TOOLS for DeSmet C 

Create dynamic symbol and image displays with 
a high performance graphics toolkit. FAST; to 
290K pixels a sec., TIGHT; 6K. COMPLETE; in¬ 
voke line, block, pattern, clip, text, windows, 
popups hi-res, color, and loon, Editor on PC, XT, 
AT color card. Order, call or write for more info. 

<tcc 

AFFINITY INC. 

126 Normal Ave. 

Buffalo, NY 14213 
(716)882-5077 


See AN EDITOR BEST BUY! 

See is for programmers. Fastest screens. Fast¬ 
est load & ready. Easy to learn with On-Screen 
help, tutorial. 20 active file-windows 256 ch. lines. 
Char, line, block & file do undo operations. Auto¬ 
indent, Wildcard search-replace. No file size 
limits. Invoke DOS, run a program, return as was. 
Full-features. Need: PC, jr, XT or AT; 128K; DOS 
2.0+. Inquire UNIX version. $69.50 demo $12.50. 
PROLOGIC CORPORATION 
31324 Via Colinas, Suite 111 
Westlake Village, CA 91362 
MC/VISA (818) 991-5062 

SYMBOLIC DEBUGGER 

Save development time with the WATCHDOG 
SYMBOLIC DEBUGGER. Features: Two full screen 
debug displays; Protected user screen; Labels 
for display and address entry; Command menu 
and prompts; Page and line scrolling; inline as¬ 
sembly; Repeat count for Breakpoint and Step; 
Plus much more. DOS 1.x, 2.x, IBM PC/XT, 128K. 
Introductory price $129. 

SOUTHERN CROSS SOFTWARE, INC. 

PO BOX 3016 
BURNSVILLE, MN 55337 
(612)890-8738 

MOUSE + WINDOW EDITOR $50 

Fast moused-based editor with overlapped win¬ 
dows allows effective use of the display. All 
commands given with mouse: move, copy, se¬ 
lect, etc. for text; create, destroy, zoom (to whole 
screen and back), scroll, change size, move, top 
(& more) for windows. Similar to WORD (but no 
formatting). $49.95 + $3 shipping. 

LEMMA SYSTEMS 
11355 Missouri Ave. 

Los Angeles, CA 90025 
(213)473-0171 

OMNISCREEN 

Complete SCREEN MANAGEMENT. The FOR¬ 
MATTER provides screen Creation/Testing/ 
Documentation. Color, all video attributes, data 
input edits, boxes. The PROCESSOR has over 
30 calls to control data entry & display. Ins/Del 
& all cursor movement keys & 40 function keys. 
PASCAL/ASM/COBOL/C/FORTRAN/BASIC. 
$250 

OMNISOFT ASSOCIATES 
6917 12th Ave. 

Brooklyn, NY 11228 
(718)680-3259 

THE HAMMER—tools in C 

More than just BOLD/DOS access, THE HAM¬ 
MER ALSO provides screen attribute control, 
Smart modem-control, UNIX-like pattern 
matching, 123-like command menus, easy data 
entry & verification of dates, numbers and string 
AND MORE. Routines tried & true. $110.00 with 
source. Call or write now: 

OES SYSTEMS 
1906 Brushcliff Road 
Pittsburgh, PA 15221 
(412)244-1086 


BTREES IN C WITH SOURCE 

The Softfocus B-Tree Library is a complete set 
of data management functions written in K&R 
C. We support random and sequential access, 
multiple indicies per data file and up to 16.7 mil¬ 
lion keys per index. Also, our software is cus¬ 
tomizable because we supply full source code. 
Manual & examples included. 

B-Trees 

$ 77 oo 

SOFTFOCUS 
1277 Pallatine Drive 
Oakville, ONT. CANADA L6H1Z1 
(416)844-2610 

NEW! BASIC DEBUGGING AIDS 

Compile Trace Compare 
AUTOCPL Precompiler. Fast compile. Saves disk 
space. Removes line numbers. Requires 256K 
AUTOTRC Single step or continuous trace in 
COMPILED or BASIC. Break on variables/lines 
AutoREM Removes and restores REMarks. Prints 
program w/REMarks down right slide of listing 
AUTOCOMP Fast compare of program differ¬ 
ences $49.95 each (includes RAMDISK and 
SPOOLER) any 3 for $99; all 4 for $129.95; s/h 
$2.50 each. 

TIMESHARE ASSOCIATES, INC. 

10202 Robinson 
Overland Park, KS 66212 
(913)642-7564 

TURBO-PLUS™ 

Turbo-Plus' u is a set of external procedures 
crafted in assembler language and designed 
specifically for Turbo Pascal’s interactive envi¬ 
ronment. Turbo-Plus'“ includes: File Handle Disk 
Access Method, Instant Memory Mapped Text 
Display, Expanded Text Display. $29.95 plus $5 
s&h. Call toll free 24 hr. 

NOSTRADAMUS 
5320 South 900 East 
Salt Lake City, UT 84121 
1-(800) 453-5433 

FREE COBOL SOURCE CODE 

Includes: on line 30 screen NOTEBOOK, Menu 
Driven Reviews IBM-PC COBOL. 13 Sections to 
select from. 9 FREE COBOL Demo programs. 
OVER 1,800 lines of Source. Covering: Interpro¬ 
gram Comms, Graphics, Function Key and Spe¬ 
cial Register usage. ERASE Diskette files thru 
COBOL. Much More. ALL on Diskette. $14.95. 
Sunus Systems, Inc. 

4244 Ridge Lea Road Suite 25 
Amherst, NY 14226 
(716)834-2820 

ASSEMBLE 3-6 TIMES FASTER 

FAST ASSEM-86 is much faster and easier to 
use than the IBM Assembler. Assembles 8K files 
6 times faster. Editor, assembler and source al¬ 
ways in RAM so you can go instantly from edit¬ 
ing to assembling. No need to LINK since 
produces .COM (as well as .OBJ) files directly. 
Source compatible with IBM’s important fea¬ 
tures. Supports 186, 286, 8087, 287 directly. 
X-ref. utility built in. Only $199. 

SPEEDWARE 

Box T2,2931 Northrop Avenue 
Sacramento. CA 95825 


Software/Education 


PASCAL TUTOR 

Learn Pascal the fast, easy way—with this dis- 
kett-based tutorial. Covers scalar data types, 
control structures, procedures, functions, ar¬ 
rays, records, files, sets, pointers and more! In¬ 
cludes 34 small, example programs on diskette. 
Please see PC Week of 10/16/84 for an in-depth 
review. 128K. $59.95 + $2.00 s&h. 

GAMMA SOFTWARE 
POB 25625 

Los Angeles, CA 90025 
(213)473-7441 


Software/ 

Engineering 


smARTWORK” 

Printed-circuit artwork editor for double-sided 
boards up to 10" by 16", runs on an IBM-PC. Color 
display allows complete interactive control over 
the placement and routing process. 2X artwork 
can be made on a dot-matrix printer or pen-and- 
ink plotter, $895. Write or call for a brochure. 



WINTHK 


WINTEK Corporation 
1801 South Street 
Lafayette, IN 47904-2993 
(317)742-8428 

FFT/RANDOM NUMBERS 

FFT/Inverse FFT on complex data. Subroutine 
and program ready to execute. Requires 8087. 
256 cmplx-700msec. 1024 cmplx-3.25 sec. Are 
you limited to random number generator of pe¬ 
riod 2**15-1? We can offer you one with a pe¬ 
riod of 2**175-1. Written in assembler. $100.00 
each or $150.00 for the combination. 
SCIENTIFIC APPLICATIONS 
PO. Box 225 

Deerfield Beach, FL 33441 
(305)394-0067 

MEGA MATH 

library of over 40 assembly language sub-rou¬ 
tines for fast numeric calculation on IBM PC/XT/ 
AT and compatibles includes matrix and vector 
routines, Fast Fourier Transform, convolution, 
solution of linear equations, scolor and tran¬ 
scendental operations. Use with Fortran, C, and 
Pascal compilers. 

MICRAY ELECTRONICS LTD 
Bay 1,4001 A-19th St., NE 
Calgary, Alberta, Canada T2E-6X8 
(403)250-1437 


(916)966-6247 
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Software/File 

Management 


A FRIENDLY FILER 

There has NEVER been a filing program easier 
to use than SeekEasy. NEVER! It uses an ad¬ 
vanced "flexible match" algorithm. Just type 
APPROXIMATELY what you want to find seeking 
easy does the rest. Fast! PC/MS-DOS 2.0. $87 
(demo $15)—add 6.5% in CA. Add $3 S&H. 
VISA/MC O.K. Free brochure & reviews. 
CORRELATION SYSTEMS 
81 Rockinghorse Road 
Rancho Palos Verdes, CA 90274 
(213)833-3462 


Software/Financial 


RORY TYCOON 

Portfolio Manager for small investors with big 
ideas and big investors with small computers. 
Track stocks, options, CDs, IRAs, cash, bonds 
(zeros also), metals, mutual funds, and profit or 
loss, yield, asset distribution, etc. $49.00 (Texas 
+ tax). Requires Lotus 123. 

COHERENT SOFTWARE SYSTEMS 
311 W. 21st St. 

Houston, TX 77008 
(713)869-0465 


Software General 


RENT PUBLIC DOMAIN SOFT/W 

Rent our PC Disk Libraries for 7 days and copy 
them yourself. Hundreds of useful business, 
games and utilities FREE FOR THE TAKING! 
IBM-PC SlG-135 Disks $135.00 

IBM-PC “Blue” 53 Disks $50.00 

Rental is for 7 days after receipt, 3 days grace to 
return. Most credit cards accepted. 

NATIONAL PUBLIC DOMAIN 
SOFTWARE CENTER 
1533 Avohill Drive 
Vista, CA 92083 

(619)941-0925. lnfo-(619) 727-1015. 

24 hr. orders. 


Software/Graphics 


GEOGRAF™ 

GEOGRAF'” helps you prepare high-quality, 
customized graphs for business, engineering and 
science. GEOGRAPH' u cuts programming time 
by up to 80%. Callable from BASIC, FORTRAN 
or PASCAL. Versions available for most graph¬ 
ics cards and plotters. Fully compatible with 
Colcomp’s FORTRAN standard plotting package. 
GEOCOMP CORPORATION 
342 Sudbury Road 
Concord, MA 01742 
(617)369-8304 


PRESS’N’PLOT 2.0 

Insert images into your text for correspondence 
that counts. Capture screen images from most 
graphics programs and merge them with text 
from most word processors. Can automatically 
wrap the text around the image. Supports most 
popular color or B-W dot matrix printers. $149. 
AMERICAN PROGRAMMERS GUILD, LTD. 

55 Mill Plain 17-5 
Danbury, CT 06811 

(800)828-8088; in CT, (203) 794-0396 

TEKTRONIX 4010 EMULATION 

High resolution screen/printer graphics for the 
IBM PC. Full interactive capabilities with file 
transfer and cross-hair control. Utilizes PLOT 10, 
proocols. OFF-line review of graphics output. 
Supports IBM color/graphic or Hercules cards. 
Easy to use 4010 emulation at an affordable price. 
$80.00. Demo disk $5. 

Technological Systems Group 
5044 Haley Court 
Lilburn, GA 30247 
(404)923-4980 

GRAPHICS LIB FOR TECMAR 

TEK-MAR lets you do high-res graphics on your 
TECMAR Graphics Master. TEK-MAR is a li¬ 
brary for use with MS Fortran. Features win¬ 
dowing, viewporting, clipping, axis rotation. 
Similar to Tektronix graphics. Includes screen 
dump/restore, Epson screen print, support for 
(Western Graphtec) plotter. Requires MS-FORT 
3.20,320K, GMDEV.SYS (5.2). Price: $195. 
ADVANCED SYSTEMS CONSULTANTS 
18653 Venture Boulevard, Suite 351 
Tarzana, California 91356 
(818)990-4942 

FLOWCHARTER 

EasyFlow is a computer-aided flowchart gener¬ 
ation tool. Charts up to 5 by 11 shapes in size, 
automatic line routing, automatic text centering 
within shapes, 100 page manual plus many more 
features than we can mention here. Runs with 
all printers on any MS-DOS or PC-DOS ma¬ 
chine. $49.95 US. 

HavenTree Software Limited 
R.R. #1, Box 115 

Seeley’s Bay, Ontario, Canada, H0H 2N0 
(613)542-7270, Ext. 55 


Software/ 

Interpreters 


C-Terp™-C Interpreter 

A COMPLETE DEVELOPMENT ENVIRONMENT. 
FulIK&R language and library; 

Complete built in screen editor; 

Compiler compatible, supports object library 
Compiled with C86 or Lattice C or assembler; 
Multi-module support, includes global search; 
.High-level symbolic deugging; Batchmode; In¬ 
credibly fast linking and semi-compilation; Runs 
on IBM-PC (or workalikes) DOS 2.X Price: $300 
(Demo plus manual $45) MC, VISA. 

Gimpel Software 
3207 Hogarth Lane 
Collegeville, Pa 19426 
(215)584-4261 


Software/ 

Languages 


SNOBOL4+ 

Mainframe SNOBOL4 on your desktop, plus bi¬ 
nary and random-access I/O, SAVE files, & more! 
Unexcelled pattern-matching and string manip¬ 
ulation, integer & real math, link to assembly 
language. Includes ELIZA and over 100 sample 
programs and functions. 128K to 448K, DOS or 
CP/M-85. Only $95 + $3 shipping. 

CATSPAW, INC. 

P.O. Box 1123 
Salida, CO 81201 
(303)539-3884 

PASCAL FORTH AND BASIC 

Now programming tutorials on video cassette. 
VHS or Beta. These video tutorials make use of 
computer graphics and sample programs to ex¬ 
plain every feature of the particular language. 
$34.85 per tape, or rent for $12.85 per month 
(rentals require a $34.85 refundable deposit). 
DATA Co. 

1923 Linden St. 

Ridgewood, NY 11385 
(718)417-0165 


Software/Operating 
Systems 


MULTIPLE USERS UNDER PC DOS 

MultiLink turns PC-DOS into an efficient multi¬ 
user multi-tasking operating system. Additional 
users are supported by attaching inexpensive 
CRT terminals or modems to serial ports on the 
PC, and can run normal applications designed 
for PC-DOS. Includes host communications 
software for public dial-in. 

THE SOFTWARE LINK INCORPORATED 
6700 23B Roswell Rd. 

Atlanta, GA 30328 
(404)255-1254 

pcSHARE MULTI-USER O/S 

pcSHARE allows your IBM-XT or compatible to 
support up to 4 users running 123, dBASE, 
WordStar, etc on inexpensive serial CRTs. For the 
software developer, pcSHARE efficiently runs 
compiled Basic, Pascal & C programs with full 
DOS 3.0 record locking. No risk 30 day money 
back guarantee. 

DIGITROL COMPUTERS, INC. 

440 Phillip Street 

Waterloo, Ontario, Canada N2L 5R9 
(519)884-4541 


Software/ 
Programming Tools 


W-ED, a small, fast and efficient editor/word- 
processor can be embedded into BASICA, com¬ 
piled BASIC, IBM assembler, and selected C and 
Pascal language programs on the PC, AT, jr., and 
compatibles. File paths and windowing are sup¬ 
ported. Programmable version(s)—$140/ea. 
Stand-alone—$40. Demo $6. Brochure. MC/ 
VISA 

WyndhamWare 
PO Box 729 

Renton, WA 98057 0729 


Software Security 


SECURITY 

THE KEY'” is a hardware device used to protect 
software from being pirated. No special disk¬ 
ettes needed. End-user is free to make as many 
back-up copies as needed. Protects software 
copied to hard-disk. Standard and High Secu¬ 
rity Versions available. 100qt/$60 ea. 

STAFF Computer Technology Corp. 

10457-J Roselle Street 
San Diego, CA 92121 
(619)453-0303 


Software/Services 


TAPE TO DISK CONVERSIONS 

Convert any 9 track magnetic tape to or from over 
200 formats including 3y2", 5V4", 8" disk for¬ 
mats and word processors. Formats available 
include IBM-PC, Apple, Altos, TRS 80 8" CP/M, 
Displayer., IBM Sys/7?. Macintosh, Wang, Lan¬ 
ier, OS/6 and 200 more. Disk to Disk conver¬ 
sions also avail. Call for more info. 

PIVAR COMPUTING SERVICES, INC. 

47 W. Dundee Rd. 

Wheeling, IL 60090 
(312)459-6010 


Software/Sort 


OPT-TECH SORT/MERGE 

Extremely fast Sort/Merge program for the IBM- 
PC. Can sort or merge multiple files containing 
fixed or variable length records. Run as a DOS 
command or call as a subroutine, plus many 
other features. Now also sorts dBASE II files! 
Compare before you buy any other. Write or call 
for more info. $99. 

OPT-TECH DATA PROCESSING 
P.O. Box 2167 
Humble, TX 77347 
(713)454-7428 
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JetSort™—Record Sorting Facility 

Will sort from 1 to 12 input files together on 1 to 
16 fields ascending and/or descending order. 
Records may be fixed or variable in length. Many 
sorting and file manipulation options. IBM 
mainframe compatible sort commands. Chain¬ 
ing option. MS/DOS. $69. 

CRICHLOW DATA SCIENCES, INC. 

15701 Brandywine Road 
Dumfries, VA 22026 
(703)750-2692 


Software/Taxes 


MULTIPLAN TAX TEMPLATES 

Computes the LOWEST POSSIBLE TAX & saves 
time and frustration. 24 forms and schedules-in 
an IRS-acceptable format. Fast, modifiable and 
expandable. Use all year, Annual updates (or 
update yourself). Requires Multiplan. $89+$4.50 
S/H. Multiplan, $139: BOTH $219. We have other 
products. MC/VISA. ORDER NOW! 

VISION INFORMATION PRODUCTS, INC. 

5500 Atherton Street, Suite 306 
Long Beach, CA 90815 
(213)431-5284 

1-2-3 TAX TEMPLATE 

Worksheet calculates and carries entries across 
Forms 1040, A,B,C,D,E,SE,W 1 2106,2441,3468, 
and 4562. Ledger feature allows tax planning all 
year. $25.00 (Texas + tax). Requires Lotus 1-2- 
3. 

COHERENT SOFTWARE SYSTEMS 
311W. 21st St. 

Houston, TX 77008 
(713)869-0465 


Software/ 

Typesetting 


HIGH-TECH TYPESETTING 

Transmit your text via toll-free lines directly to 
our fully automated typesetting system. $2. per 
K characters with a $5. minimum. Same day 
service. 200 typefaces in sizes up to 72 point. 
Send $15. + $3. shipping for our 220 page 
guidebook, or call toll free and use your MC, VISA 
or AMEX. 

INTERGRAPHICS INC. 

106A South Columbus Street 
Alexandria, VA 22314 

(800) 368-3342 or (703) 683-9414 in DC area. 


Software/Uhlities 


CONVERTS ANY CPM TO DOS 

CROSSDATA CONVERTS ANY DATA/TEXT FILE 
format from CPMxx to MS/PC-DOS, CPMxx to 
CPMxx & MS/PC-DOS to CPMxx. Cross data 
runs on IBM PC or comparable computer using 
MS/DOS 2.0. Cross data is a self-contained 
program. It comes with over 24 mats and user 
can add own format. To order send $99. check 
or money order to: 



AWARD SOFTWARE, INC. 


AWARD SOFTWARE, INC. 
236 North Santa CruzAve. 
Los Gatos, CA 95030 
(408)395-2773 


PADLOCK/PADLOCK II DISKS 

PADLOCK furnishes the user with a method for 
providing protection against unauthorized du¬ 
plication from DOS commands $99. PADLOCK 
II disks come preformatted with finger-print and 
serialization. PADLOCK II disks offer superior 
protection. Ask about our fast data encryption 
product. All work with hard disk, EXE/COM files 
and all DOS versions. MC/VISA. 

GLENCO ENGINEERING 
3920 Ridge Ave. 

Arlington Hts.JL 60004 
(312)392-2492 

FULL CONTROL FROM BASIC 

Cut development time, add speed & power to 
your programs w/NLIB. A library of assembly 
language subroutines callable from BASIC: ex¬ 
ecute COM & EXE files, save & restore areas of 
the screen, clear & scroll windows, much more! 
Add DOS functions to your menus. Create fast 
help screens. Unlimited uses. All DOS Versions 
$49.95 + $2.50 s&h. MC/VISA/CHECK. PA + 
6% tax. 

NATIONAL SOFTWORKS 
65 East Elizabeth Ave. 

Bethlehem, PA 18018 
(215)867-4800 

SCREEN DESIGN MADE EASY!! 

Screen Generator and Processor for BASIC pro¬ 
grammers. This package combines a Screen 
Painter for creating and modifying screens and 
Macro Language and Compiler for quicker cod¬ 
ing and testing. Features COLOR, field vari¬ 
ables, complete input editing, line drawing. For 
BASIC, BASICA, and BASIC Compiler users. In¬ 
cludes manual and reference card. $99.95 VISA/ 
MC accepted. 


Software/Terminal 
Emulation 


VT52/VT102/TEKTRONIX 4010 

ZAP emulates the above terminals and includes 
nested environment files, XMODEM & Kermit file 
transfer, auto-redial, key bindings, integrated text 
& graphics, save/restore graphics utility and 
dump mode. XON/XOFF. Create variable-size 
graphics characters. Requires DOS 128K. $65+ 
$5 shipping (PA residents add 6%) 



CHESHIRE CAT SOFTWARE 
PO BoxS 
Devon, PA 19333 
(215)644-4914 


Hard Disk DIRECT ACCESS™ 

The ULTIMATE utility for any hard disk user. DI¬ 
RECT ACCESS is a powerful hard disk manage¬ 
ment tool. Organizes your software programs into 
a “user defined" menu system. Features attrac¬ 
tive screen display, rapid access into an appli¬ 
cation using a single keystroke & easy to learn. 
Also handles batch files & complicated DOS 
commands. Order today. Only $59.95 + $2.50 
shipping & handling. MC/VISA. 



DELTA TECHNOLOGY 

DELTA TECHNOLOGY 
P.O. Box 1104 

Eau Claire, Wisconsin 54702 
(715)832-0958 

SPEED UP YOUR DISPLAY! 

FANSI-CONSOLE™: faster screen writing thru PC- 
DOS or BIOS (1.3-3.0+ times), larger X3.64 
subset than ANSI.SYS, VT100/52 keys, more 
type-ahead, auto inactivity screen disable, 
eliminate scroll blink for some adaptors, win¬ 
dow support, keyboard breakpts. Software & 
printed manual $50, or shareware disk $25. 
HERSHEY MICRO CONSULTING, INC. 

P.O. Box 8276 

Ann Arbor, Michigan 48107 

(313)994-3259 



G. FREEMAN & COMPANY, INC. 

15 Albin Road 
Stamford, CT 06902 
(203)327-9868 

DOS PATH COMMAND FOR DATA 

Now Lotus 1-2-3, dBASE II, WordStar and most 
others can access data files no matter where they 
are located! Works with hard disks and floppies. 
DPATH is a system stay-resident function that 
allows you to organize your disk any way you like. 
Includes a screen-oriented maintenance utility 
& a 60-page manual. DOS 2.0/compat. $25. 
PERSONAL BUSINESS SOLUTIONS INC. 

PO BOX 757 
Frederick, MD 21701 
(301)865-3376 

DISK MECHANIC 

THE ULTIMATE Floppy Disk Backup & Repair 
Utility. Can back up ALL software protected disks 
written on the IBM PC. Works manually or au¬ 
tomatically. Files or sectors can be restored, 
searched, examined & changed. Checks disk 
drive speed, req. IBM PC, DOS 1.1 (128K)/2 
(192K) + 64K if only 1 floppy drive. $73 ppd. USA 
MU MICROSYSTEMS 
PO BOX 825, Dept. TB 
Framingham, MA 01701 USA 
(617) 926-2055 for info MC/VISA 


CopyWrite 

CopyWrite backs up IBM PC software. We have 
not found anything that we can’t copy. Copy¬ 
Write is revised monthly to keep up with the lat¬ 
est in copy protection, and comes with a trade- 
in offer. It needs an IBM PC, 128K and one disk 
drive, but can use more memory or another drive. 
$50 US. Check/Credit Cards. U.S. Inquiries. 
QUAID SOFTWARE LIMITED 
45 Charles St. East 
6th Fir. 

Toronto, Ontario M5Y1S2 Canada 


COPY PROTECTION 

SLK/F places an assembled or compiled pro¬ 
gram on a diskette with 4 different copy-resis¬ 
tant features in such a way that it runs normally, 
but cannot be copied by backup programs such 
as COPYPC. The rest of the diskette is available 
as normal, and DOS may be added. Price $150. 

□ LIVE 

BRANCH 

SOFTWARE 


OLIVE BRANCH SOFTWARE 
1715 Olive Street 
Santa Barbara, CA 93101 
(805)569-1682 

PERSONAL CHARACTERS 

Create character sets, print IBM, foreign & Greek 
characters, change printer modes & fonts using 
DOS, Alter character sets, download characters 
sets using DOS and BASIC programs, printer 
driver for microsoft “word", Epson FX-LQ-1500, 
or Okidata 9x printers. Minimum requirements: 
128K, & DOS 2.0. MC/VISA/CHECK $49.50. 
GROFAR SYSTEMS 
26 W. Faculty Rd. 

Thousand Oaks, CA 91360 

END DISK INCOMPATIBILITY 

with CONVERT—the critically acclaimed disk/ 
conversion program. CONVERT runs on the IBM/ 
PC and compatibles. It reads, writes and FOR¬ 
MATS diskettes for over 40 different CP/M com¬ 
puters. CONVERT is the standard disk conversion 
software. Buy the best for only $99. VISA/MC 
accepted. 

SELFWARE, INC. 

3545 Chain Bridge Rd., Suite 3 
Fairfax, VA 22030 
(800)242-4355 

BASIC “DUICK-SCREEN” 

Create complex data input screens fast and easy. 
Place “data fields" anywhere you want. Draw 
menues and help screens. Comes with subrou¬ 
tines to manage screens, data input, etc. In¬ 
cludes a program listing utility to demonstrate 
“QUICK-SCREEN". Works with compiler. $38 + 
shipping, $8 for demo. CA res. +6% tax. 

RIBB SOFTWARE 
20 Quiet Hills Road 
Pomona, CA 91766 
(714)622-6653 
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ELIMINATE 10 ERROR = 98. 

If you lose time to 10 ERROR = 98 in your RM/ 
COBOL applications, VERIFILE can save you 
hours of restructuring time. VERIFILE is a DOS 
command file that detects and corrects errors in 
RM/COBOL ISAM files before programs are ex¬ 
ecuted. Disk and reference manual included. 
Send check or money order for $69.96 to: 
GREYSTONE GROUP, INC. 

214 Second Avenue North 
Nashville, TN 37201 
(615)248-9119 

**DIGICON PRINT PACKAGE** 

Want SIDEWAYS printing for SPREADSHEETS? 
How about BANNNER, PAMPHLET, LETTER, and 
BOOKLET printing too? Variety of fonts. Graph¬ 
ics characters. Character editor to MAKE YOUR 
OWN FONTS or SYMBOLS! Quick printer setup 
program too. Easy menus, online help. IBM/Ep¬ 
son printers, DOS, 128K. $49.95 (PA+6%). 
DIGITAL CONCEPTS, INC 
POB 8345 Dept. A 
Pittsburgh, PA 15218 
(412)823-8314 

A FRIEND FOR TURBO PASCAL 

PASCAL’S FRIEND is four include files giving easy 
BIO/DOS access with examples plus easier use 
of Blaise Tools/MS Pascal code, keyboard, cur¬ 
sor, and screen handling, inverse video, system 
clock, calendar calculations, 1-2-3 like menu 
routines. Source for example program. $39.95 
check, MO, Visa, MC. 

J.S. COMPUTING 
434 N. Lumber St. 

Allentown, PA 18102 
(215)821-9020 


NOBLINK™ 

ErGoNoMiCs! Eye strain? With just a keystroke 
you can change your blinking cursor into a 
friendly solid block reverse video cursor. If you 
wish you can change it back and forth (Blink/No 
blink) right in the middle of a program, such as 
your word processor. Give your eyes a rest. 
$24.95 plus $5 s&h. Call toll free 24 hrs. 
NOSTRADAMUS 
5320 South 900 East 
Salt Lake City, UT 84121 
1-(800) 453-5433 

COPY II PC 2.0 

Copy II PC is the backup insurance you need to 
protect your software investment. Copy II PC 
makes a backup of most protected software 
quickly & easily, and even allows several to be 
run from a hard disk (call for current list). For IBM 
PC, XT, AT Also available for Apple //, Mac, C64. 
$39.95 + $3 s/h. VISA/MC/check. 

CENTRAL POINT SOFTWARE, INC. 

9700 SW Capitol Hwy.,#100T 
Portland, OR 97219 
(503)244-5782 


SOURCE DEBUGGER FOR 
LATTICE C 

The MSD DeBugger'“ is the last, and perhaps 
final, word in programming assistance for Lat¬ 
tice C users. C Debugger produces a high-level 
view of C programs via function names line 
numbers, variable names and C data types, plus 
a low-level view of machine addresses and in¬ 
structions for testing assembler language func¬ 
tions. More features include: 

• All documentation is prepared for 
programmers. 

• Online help screen throughout the process. 

• Capability to single step through your program. 

• Set break points, examine registers and 
variables. 

$165.00+ $3.50 shipping VISA/MC 


l\YS3 


MSD 

2141/2 West Main St. 
St. Charles, IL 60174 
(312)377-5151 


ALL DISK COMMAND SYSTEM 

Impressive FILE HONEY' M system gives total ac¬ 
cess to subdir with 4 arrow keys. Sharpen PCs/ 
XTs. Pampers today’s users. Sorts, organizes, 
ID’s, locates, scans-FAST-without memorizing 
subdir names. New tree access! Sophisticated 
wildcards & dates. Extra print features you like! 
Handsome folio $50—Demo $15.128K/DOS 2.X. 
THE JOE PHILLIPS COMPANY 
9071 Metcalf, Suite 145-C 
Shawnee Mission, KS 66212 
(913)341-3645 


Software/Word 

Processing 


VOLKSWRITER DELUXE 

Features TextMerge™ for customized mailing lists; 
multi-lingual, engineering & scientific symbols; 
horizontal scrolling to 250 characters; docu¬ 
ment size 1 megabyte; on-screen page endings, 
underline, boldface, double-strike, strike¬ 
through, multiple fonts & colors—fewest key¬ 
strokes per function. Only $295. 

LIFETREE SOFTWARE INC. 

411 Pacific Street 
Monterey, CA 93940-2790 


Can your editor work with 
16,000,000 bytes of memory? 

SPF/PC” 1.8 from C'l'C can! 

The best full screen editor for the IBM PC is now even better than ever. 

It looks and works like IBM’s large system SPF editor, but SPF/PC 
executes faster and handles larger files than its mainframe cousin. 


AT EXTENDED MEMORY 

SPF/PC can use up to 15,850 KB of memory. 

TOP VIEW COMPATIBLE 

SPF/PC supports windowing and 
background execution. 

COMMUNICATIONS FEATURE 

Easy to use communications software. 


$195 


UPGRADES only $50 
($10 if communications upgrade) 
Add $5 for shipping 
Canada $10 Foreign $15 


Check or purchase order 
_ accepted. _ 


FAMILY TIES 

• SPF/PC is used by IBM to demonstrate 
the IBM 3270/PC to its corporate clients 

• SPF/PC provides the same outstanding 
performance on any PC, from JR to AT 

• SPF/PC works with DOS 1.00-3.00 and 
any IBM PC or true compatible with 192K 


IBM is a registered trademark of International Business Machines, Inc. SPF/PC is a registered trademark of Command Technology Corporation. 


TO ORDER 
SPF/PC... 


Contact: Command Technology Corporation 
1900 Mountain Boulevard 
Oakland, CA 94611 


(415) 339-3530 
Telex: 509330 
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SINGLE 

BOARD 

COMPUTER 


PC BUS 
SYSTEM 



Put the power of the IBM PC into 
your OEM system with the new I-Bus 
Single Board Computer and Enclosures. 
Now you can make use of that vast 
array of PC-compatible expansion 
cards—for communications, graphics, 
data acquisition, peripheral control, and 
every other imaginable task. 

I-Bus Systems has coupled Intel’s 
powerful new 80188 CPU with 64K of 
RAM and up to 160K of on-board 
EPROM, plus a serial console port to 
talk to a terminal or a PC. Just plug the 
SBC into an I-Bus 6-slot chassis or 9- 
slot card cage and you have the heart 
of a computer system, ready to run. 

Best of all, the IBM PC works per¬ 
fectly as a software development sys¬ 
tem. You can assemble and test appli¬ 
cations programs on the PC, then 
download them to the I-Bus system for 
dedicated execution. 


For all the details, give us a call today 
at (800) 382-4229. In California, call 
(619) 569-0646. 



SYSTEMS 


9235 Chesapeake Drive 
San Diego, CA 92123 

IBM PC is a trademark of International Business Machines 


CIRCLE NO. 147 ON READER SERVICE CARD 


TECH MART 


FORTRAN 

or 

PAQPAT 

PROGRAMMER? 

READ 

THIS 

AD 



GRAPHICS 

• Text/graphics generics 

• 2D interactive 

• 2D plots (full support) including 
auto-scaling, auto-axis genera¬ 
tion, auto-labeling, tabular/log/ 
parametric curves, splines, bars, 
pies, you name it, we have it. 

• 3D Plots incl. 2 hidden line remov¬ 
al options—not just old-fashioned 
wire frame. 

PEN PLOTS 

• Standard plotter primitives plus 

• FULL 2D support plus 

• Interface to screen graphics, 

• Limited 3D. 

Clear and complete documentation. 

GRAFMATIC $135. 

PLOTMATIC 135. 

MICROCOMPATIBLES 

11443 Oak Leaf Drive 

Silver Spring, MD 20901 

(301) 593-0683 
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The PD100 allows rapid development of specialized 
PC interfaces. It features a buffered data bus. 
switch-selectable address decoder, and a large 
prototype area (up to'40 1C sockets). The 116-page 
manual covers basic interfacing concepts and details 
implementing A/D. D/A converters. 1/0 ports, 
connection of transducers and dozens of useful 
circuits. 

PD100 w/manual - $99 REAL TIME DEVICES 
plus $3.50 P&H 1930 Park Forest Ave. 

Manual only - $20 Postpaid P.0. Box 906 
PA residents add 6% State College. PA 16804 
Check. MasterCard, or VISA (814) 234-8087 


Cables 

EIA RS 232-C 

Quality cables with immediate 
delivery and low prices. 


Send 

f or 

(Cata/og/ 


Conductor 

Price 

1-4 

11.50 + .15/ft. 

5-7 

1 2.00 + .22/ft. 

8-12 

13.00 + .30/ft. 

13-16 

14.00 + .40/ft. 

17-25 

1 6.00 + .50/ft. 


Specify Male or female connectors, length 
of cable and pins to be connected Extended 
Distance, Centronics (Parallel), Coaxial 
(RG59U. 62A/U), Dual Wang, Twin-axial, 
Ribbon. IBM, DEC Compatible cables and 
AB Switches also available. 

We supply connector parts, bulk cable, 
tools and hardware (wall plates), for those 
who prefer to build their own cables 

Communication 
Cable Company 

PO Box 600K, Wayne, PA 19087 

y 215-964-9404 . 
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LUCID™ 

Programming Language 

The style of C. 

The simplicity of BASIC. 
The power of dBASE II. 

• Built-in B-tree database 

• Built-in forms manager 

• User-defined functions 

• 118 built-in functions 

• Date arithmetic 

• Reads dBASE II & III files 

• $ 295.00 (Manual, $15.00) 

• 30-day money-back guarantee 

Call or write for details! 


LUCID Software Corp.l 

3080 Valmont Rd. • Boulder, CO 80301| 
303442-4981 


























PORT-A-SOFT 


FAST-EASY TO USE-POWERFUL 

CAI ISS. 

MATRIX PROGRAMMING LANGUAGE 

GAUSS is a sophisticated matrix programming package that lets 
you do large scale number crunching on an IBM-PC.* 



EXTREMELY FAST. Uses 
the 8087.1s 10-15x 
than IBM APL. 
STATE-OF-THE-ART 

numerical routines and 
random number 
FULL-FEATURED. Excellent 
for statistics, tor simulations, 
for solving non-linear simul 
taneous equations, and 
anything else requiring 
number crunching. 


EASY TO LEARN . Lets you 
write routines almost exactly 
as you would write them 
mathematically. 
POWERFUL. Write complex 
numerical routines in a 
fraction of the time and 
with a fraction of the code 
they would take in Fortran, 
Basic, or even APL. 


PUTS MINICOMPUTER POWER ON YOUR DESKTOP 


SPECIAL INTRODUCTORY OFFER 


With 30 Day Money 
Back Guarantee .. 


Call or Write APPLIED 

TECHNICAL 

SYSTEMS 


Reg. 395.00 


$ 250 °° 


plus $5.00 shipping and handling. 


Dealer inquiries welcomed 


P.O. Box 6487, Kent, WA 98064 
(206) 631-6679 


VISA and 
MASTERCARD 
accepted. 


GAUSS requires an IBM PC with at least 256K RAM, 
an 8087 NDP, 1 DS/DD disk drive, DOS 2. x 


* IBM is trademark of IBM Corporation. 


Aardvewk to Zorba 

We Can Handle It 



PROGRAMS, DATA AND 
OTHER FILES BETWEEN 
OVER 400 COMPUTERS! 


13 OPERATING SYSTEMS 

WORD PROCESSORS TOO!! 

Prices From $7.00 Per Disk 
Software and Hardware So You Can Do Your Own 

Cadi or write today for your 
_ FREE CATALOG _ 

P.O. BOX 1685. 423 E. 800 N. 
OREM, UT 84057 (801) 226-6704 
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ASSEMBLE 3-6 TIMES 
FASTER ON THE IBM PC 


Introducing FAST ASSEM-86 1 ", the first Editor/Assembler for the IBM PC and PC 
compatibles. FAST ASSEM-86 ,M (FASM) is significantly faster and easier to use than 
the IBM Macro-Assembler (MASM). Whether you are new to assembly language and 
want to quickly write a small assembly language routine, or are an experienced MASM 
user tired of waiting months to assemble large files, FAST ASSEM-86 will bring the 
excitement back to assembly language. 


FAST ASSEM-86 IS MUCH FASTER: 

• How fast is FASM ™? The graph below shows relative assembly times for a 48K 
source file. For large files like this we blow MASM's doors off at 3 times their speed. 
For smaller 8K files we positively vaporize them at 6 times their speed. 

FASM" 1 (110 sec.) _ 

MASMvl.0 (340 sec.) 

• FAST ASSEM-86 is faster for the following reasons: (1) Written entirely in assembly 
language (unlike MASM). (2) Editor, assembler and source file always in memory so 
you can go instantly from editing to assembling and back. (3) Eliminates the time 
needed to LINK programs. Executable .COM files can be created directly. (Also 
creates .OBJ files completely compatible with the IBM linker). 

FAST ASSEM-86 IS EASIER TO USE: 

FASM includes many other features to make your programming simpler. 

• Listings are sent directly to screen or printer. Assemblies can be single stepped and 
examined without having to leave the editor. 

• Access the built in cross reference utility from the editor. 

• Full support of 186 and 286 (real mode) instructions. 

• Both Microsoft and 8087 floating point formats are supported. 8087 and 287 
instructions supported directly without macros for faster assembly. 

• Calculator mode: Do math in any radix even using symbols from the symbol table. 

• Direct to memory assembly feature lets you test execute your code from editor. 

• Coming soon: A coordinated symbolic debugger. 

COMPATIBILITY: FASM is designed for source code compatibility with MASM 

Supports macros, records & structures. 

Introductory Price $49 

With .OBJ Capability $99 Dealer inquires welcome 


Speedware ™ 


916-966-6247 

Box PI, 2931 Northrop Avenue 
Sacramento, CA 95825 

IBM trademark of International Business Machines 


The Missing [Async] Link 

... for XT/370, AT/370, and other users 
of the IBM 3101 Emulation Program 

IBM's 3101 Kmulation Program includes a terrific file conversion utility for sending 
and receiving files overan asynchronous communications link with compression, 
cyclic checksums, and efficient 4-for-3 encoding of binary data as printable 
characters. But it can he used only for PC-to-PC file transfer, because IBM forgot to 
provide a host system version of this utility! Now WOW Enterprises offers the 
"missing link": ihe corresponding utility for CMS and TSO hosts. This produces a 
micro-to-mainframe link that supports upload and download of arbitrary' files for all 
users of the IBM 3101 Emulation Program. XT AT/370 users can even transfer 
program modules and object code over an async line while running under VM/PC. 
Distributed on diskette, installs easily from the PC. 

Order: WOWTML $96.00 

Assembler XF on diskette for XT/AT/370 

Diskette also includes MOVEFILE command (essential for extraction of members 
from MACLIBsi, the CMSLIB and TSOLIB TXTLIBs, and the extended precision 
simulation modules. An EXEC is provided that IMPORTS and installs these files on a 
VM/PC CMS minidisk. 

Order: WOWAXF $144.00 

Complete OSMACRO MACLIB on diskette for XT/AT/370 

Consists of three diskettes that RESTORE to a VM/PC CMS minidisk. 

Order: WOWOSM $192.00 

Supplementary CMSLIB macros on diskette for XT/AT/370 

TWo MAO.IBs. containing all of the VM/370 Release 6 CMSLIB macros that were not 
included in VM/PC. 

Order: WOWSCM $96.00 

XT Fixed Disk Upgrade Package 

Upgrade your XT or XT/370 to 20MB of fixed disk for less than half the price of an 
IBM expansion unit. Replace vour full-height diskette drive with our low-power 
half-height combo: a 360KB diskette drive and a 10MB fixed disk. Package includes 
power cable, mounting hardware, and complete installation instructions. One-vear 
warranty. 

Order: WOWXFU $784.00 

Check, VISA, or MasterCard - California customers add 6.5% sales tax. 

WOW enterprises 

1500 Middlefield Road Palo Alto, California 94301 ■ (415) 327-4369 
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DeSmet 

C 

8086/8088 

Development $|flQ 
Package I US 

FULL DEVELOPMENT PACKAGE 

■ Full K&R C Compiler 

• Assembler, Linker & Librarian 

• Full-Screen Editor 

■ Execution Profiler 

• Complete STDIO Library (>120 Func) 

Automatic DOS 1.X/2.X SUPPORT 

BOTH 8087 AND S/W FLOATING POINT 

OVERLAYS 

OUTSTANDING PERFORMANCE 

■ First and Second in AUG ’83 BYTE 
benchmarks 


SYMBOLIC DEBUGGER 



■ Examine & change variables by 
name using C expressions 

■ Flip between debug and display 
screen 

- Display C source during execution 

• Set multiple breakpoints by function 
or line number 


DOS LINK SUPPORT $ 35 


• Uses DOS .OBJ Format 
■ LINKS with DOS ASM 

• Uses Lattice® naming conventions 


Check: □ Dev. Pkg (109) 

□ Debugger (50) 

□ DOS Link Supt (35) 


SHIP TO: 


ZIP. 



WARE 

CORPORATION 


P.O. BOX C 
Sunnyvale, CA 94087 
(408) 720-9696 

All orJers shipped UPS surface on IBM format disks. 
Shipping included in price. California residents add 
sales tax. Canada shipping add $5, elsewhere add 
$15. Checks must be on US Bank and in US Dollars. 
Call £ am. - 1 p.m. to CHARGE by VISA/MC/AMEX. 


CopyWrite 
backs up 
IBM PC Software 

Hundreds of the most popular copy-protected programs are copied 
readily. CopyWrite needs no complicated parameters. 

Requirements: IBM Personal Computer or XT. 

128k bytes of memory, 
one diskette drive. 

CopyWrite will run faster with 
more memory or another drive. 

CopyWrite is revised monthly, to keep up with the latest in copy 
protection. You may get a new edition at any time for a $ 15 trade in fee. 

CopyWrite makes back up copies to protect you against accidental 
loss of your software. It is not for producing copies for sale or trade, or for 
any other use that deprives the author of payment for his work. 

To order CopyWrite, call with your credit card or mail a check for 
$50 US funds to: 

Quaid Software Limited 

45 Charles Street East, Sixth Floor 
Toronto, Ontario, Canada M4Y 1 S2 
Telephone (416) 961-8243 

Ask about ZeroDisk to run copy-protected software from a hard disk. 



• 10 Oft 20 MEGABYTE CAPACITY 

• DOS 2.0 COMPATIBLE 

• SYSTEM INCLUDES DRIVE INSTALLED 
IN CABINET WITH POWER SUPPLY, 
INTERFACE CARD FOR INSTALLATION 
IN PC AND CONNECTING CABLES 

10 MB - $1595 20 MB-$1895 


desert 

TECHNOLOGIES 


BUS EXPANSION MODULE 

• DOUBLES THE EXPANSION BOARD 
CAPACITY OF THE PC 

• INTERFACES TO PC THRU SIGNAL CON¬ 
DITIONED CABLE ASSEMBLY WHICH 
OCCUPIES A SINGLE SLOT IN PC 

• SYSTEM INCLUDES CABINET WITH 6 
SLOT BACK PLANE AND 4 OUTPUT 
POWER SUPPLY, INTERFACE CARD 
AND CONNECTING CABLE - $695 


P.O. BOX 41628 
TUCSON, AZ 85717 


(602) 882-1741 
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Pascal and C 

Programmers 


Your programs can 
now compile the 

FirsTime ™ 


FirsTime is an intelligent editor that 
knows the rules of the language being 
programmed. It checks your statements 
as you enter them, and if it spots a 
mistake, it identifies it. FirsTime then 
positions the cursor over the error so 
you can correct it easily. FirsTime will 
identify all syntax errors , undefined 
variables , and even statements with 
mismatched variable types. In fact, any 
program developed with the FirsTime 
editor will compile on the first try. 

More than a syntax checker! 

FirsTime has many unique features 
found in no other editor. These powerful 
capabilities include a zoom command 
that allows you to examine the 
structure of your program, automatic 
program formatting, and block 
transforms. 

If you wish, you can work even faster 
by automatically generating program 
structures with a single key-stroke. This 
feature is especially useful to those 
learning a new language, or to those 
who often switch between different 
languages. 

Other Features: Full screen editing, 
horizontal scrolling, function key menus, 
help screens, inserts, deletes, appends, 
searches, and global replacing. 

Programmers enjoy using FirsTime. It 
allows them to concentrate on program 
logic without having to worry about 
coding details. Debugging is reduced 
dramatically, and deadlines are more 
easily met. 


FirsTime for PASCAL $245 

FirsTime for C $295 

Microsoft PASCAL Compiler $245 
Microsoft C Compiler $395 

Demonstration disk $25 


Get an extra $100 off the compiler when 
it is purchased with FirsTime. 

(N.J. residents please add 6% sales tax.) 


Spruce 

Technology Corporation 

110 Whispering Pines Drive 
Lincroft, N.J. 07738 
(201) 741-8188 or (201) 663-0063 

Dealer enquiries welcome. Custom versions 
for computer manufacturers and language 
developers are available. 


FirstTime is a trademark of Spruce Technology 
Corporat ion. 


VfSA' 
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Develop your OWN IBM* AT cards 
with Vector's prototype plugbordr 


Turn your ideas into viable products quickly 
with the Vector Model 4617-1 expansion/ 
interface/prototype plugbord. This new Vector 
board is completely compatible.. .same size... 
same edge contact configuration... has uni¬ 
versal pattern for D-subminiature or 0.1" x 0.1" 
dual in-line connectors...and comes with a 
bracket that accepts DB9, 15, 25, or 37 pin 
I/O connectors. 

With an overall pattern of drilled 0.042 inch 
holes on a 0.10 inch grid with power and 
ground buses. Vector has made your board 
development job a whole lot easier. It will 

Model 4617-1 Specifications 13.25” x 4.8” x 0.062”/ 

FR4 Epoxy glass/2 sets of Nickel Gold plated edge con- ^ - 
tacts — 31 on each side on 0.1" centers (62 total) and 18 f \ v 
each side on 0.1 ” centers (36 total)/Pads for mounting 
D subminiature connector with up to 37 p ins/Pads for 
mounting a 40-pin dual row 0.1 " spaced header/Univer- 
sal mounting bracket/Layout planning sheets and instruc¬ 
tions are included. 

IBM is a registered trademark of International Business Machines Corporation. 


accept DIP sockets (up to 108 16-pin) and 
O.T'x 0.1" flat ribbon headers. Vector solder- 
able and wire wrappable terminals and socket 
pins also make prototyping fast. Of course, 
everything you need... from tools to terminals 
... is available from Vector. 

Ask about our Model 4617-1...or our 
IBM AT extender board Model 3690-26...or 
our 4617-20 wrap pin socket board with 
power and ground planes...plus the Model 
4617-2 for wire-wrapping applications. They're 
all available through your nearby authorized 
Vector Industrial Distributor or representative. 
Call us for the phone number. 

@ tfectM8Mfrmic(bmpanij 

12460 Gladstone Ave., 

Sylmar, CA 91342-0336 
Phone: (818) 365-9661 TWX: (910) 496-1539 
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C_to _dBASE 

The MISSING LINK 

C_to_dBASE is a new development tool that 
allows you to manipulate dBASE data and 
index files with programs written in the C 
language. C_to_aBASE provides more than 
70 C language functions including: 

• Functions to access and modify dBASE data 
and index files without using dBASE. 

• Powerful C language functions for develop¬ 
ment of dBASE file management programs. 

• A menu-driven sample application program 
that demonstrates the use of C_to_aBASE. 

• Full source code in C. 

• No royalties. 

Whether you are a beginning or professional 
programmer, C_to_dBASE is a powerful tool for 
the development of data base applications. 

Only $150.00 (includes source code). 

For More Information Or 
To Order Cali: 

800-922-0169 

COMPUTER 
INNOVATIONS, INC. 

980 Shrewsbury Avenue. Tinton Falls. NJ 07724 

Prices are subject to change without notice. 
dBASE is a trademark of Ashton-Tate. 
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LISP 


FOR THE 



THE PREMIER LANGUAGE 
OF ARTIFICIAL 
INTELLIGENCE FOR 
YOUR IBM PC. 


■ DATATYPES 

Lists and Symbols 
Unlimited Precision Integers 
Floating Point Numbers 
Character Strings 
Multidimensional Arrays 
Files 

Machine Language Code 

■ MEMORY MANAGEMENT 

Full Memory Space Supported 
Dynamic Allocation 
Compacting Garbage Collector 

■ FUNCTION TYPES 

EXPR/FEXPR/MACRO 
Machine Language Primitives 
Over 190 Primitive Functions 

■ 10 SUPPORT 

Multiple Display Windows 
Cursor Control 
All Function Keys Supported 
Read and Splice Macros 
Disk Files 

■ POWERFUL ERROR RECOVERY 

■ 8087 SUPPORT 

■ COLOR GRAPHICS 

■ LISP LIBRARY 

Structured Programming Macros 
Editor and Formatter 
Package Support 
Debugging Functions 
OBJ File Loader 

■ RUNS UNDER PC-DOS 1.1 or 2.0 


_ IQLISP _ 

5Va" Diskette 

and Manual_$175.00 

Manual Only_$ 30.00 



Integral Quality 
P.O.Box 31970 


Seattle, Washington 98103-0070 
(206) 527-2918 

Washington State residents add sales tax. 
VISA and MASTERCARD accepted. 
Shipping included for prepaid orders. 
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helps compare, evaluate, find products. Straight answers for serious programmers. 


SERVICES 

• Programmer's Referral List • Dealer's Inquire 

• Compare Products • Newsletter 

• Help find a Publisher • Rush Order 

• Evaluation Literature free • Over 500products 

• BULLETIN BOARD - 7 PM to 7 AM 617-826-4086 




“Guaranteeing” Software - Possible? 

It is a very messy issue. Trust is required; but trust means that the 
publisher, retailer or user gets left open to losing, being hurt. The 
Programmer’s Shop trusts customers and guarantees SOLID VALUE. 
Ask about it. The next “ Programmer's Letter " offers ideas. 


RECENT DISCOVERIES 


ProYAM Communications Package - 
everything a programmer would want. 

TTY, VT 100, 3101, MODEM 7, BBS, 
Remote, macros, windows. MSDOS $139. 


C LANGUAGE W8HE M MRS FORTRAN LANGUAGE 


EXSYS - Expert System building 
tool. Full RAM, Probability, Why, 
Intriguing, serious. PCDOS $295 

GC LISP - “COMMON LISP”, Help, 
tutorial, co-routines, compiled 
functions, thorough. PCDOS $475 

IQ LISP - MACLISP & INTERLISP. 

Full RAM. Liked. PCDOS $155. 

TLC LISP - “LISP-machine”-like, 
all RAM, classes, turtle graphics 
8087 for CP/M-86, MSDOS $235 


INSTANT C - Interactive develop¬ 
ment - Edit, Source Debug, run. 

Edit to Run - 3 Secs. MSDOS $500 

“INTRODUCING C” - Interactive 
C to learn fast. 500 page tutorial, 
examples, graphics. PCDOS $95 

MEGAMAX C - native Macintosh 
has fast compile, tight code, K&R, 
toolkit, .OBJ, DisASM MAC $295 

CROSS COMPILERS by Lattice, 

Cl. VAX to 8086. VMS $3000 


RM/FORTRAN - Full 77, big arrays, 
8087, debugging, xref. MSDOS $525 

DR/Fortran-77 - full ANSI 77, 8087, 
overlay, full RAM, big arrays, com¬ 
plex NUMS., CPM86, MSDOS. $249 


OTHER LANGUAGES 


ASSEMBLER - ask about Microsoft 
MASM-86 ($125) improvements or 
its new competitors. 


TLC LOGO-fast, classes. CPM $139 

PROLOG-86 - Learn fast, Stan¬ 
dard, tutorials, samples of Natural 
Language, Exp. Sys. MSDOS $125 

Expert System front-ends for 
PROLOG: APES ($275), ES/P 
($1895) 

Other solid alternatives include: 
MuLISP-86 ($250), WALTZ LISP for 
CPM ($159), MicroPROLOG ($275). 


EDITORS FOR PROGRAMMING 


BRIEF Programmer’s Editor - undo, 
windows, reconfigurable, macro 
programs, powerful. PCDOS $195 

VEDIT - well liked, macros, buffers, 
CPM-80-86, MSDOS, PCDOS $119. 


MACINTOSH 


We evaluate, carry every available 
programmers product. Ask. 


C LIBRARIES 


COMMUNICATIONS by Greenleaf 
($149) or Software Horizons ($139) 
includes Modem7, interrupts, etc. 
Source. Ask for Greenleaf demo. 

C SHARP Realtime Toolikit - well 
supported, thorough, portable, 
objects, state sys. Source $600 

PORTABLE C-LIB: Same calls for 
IBM, lie, CP/M, C64, more. Screen, 
I/O, Graphic, more. $125. 

ROMPack - special $Main .EXE 
editor, source, tech support, 8086. 

$195 


DEBUGGERS 


PERISCOPE DEBUGGER - load 
after “bombs”, symbolic, “Reset 
box”, 2 Screen, own 16K. $295 

SOURCE PROBE by Atron for 
Lattice, MS C, Pascal. Windows 
single step, 2 screen, log file. $395 


“BASICA COMPILER”: Better BASIC 
all RAM, modules, structure. $185 

HS/FORTH - 79 & ’83 Standards, full 
RAM, ASM, BIOS, interrupts, graph, 
multi-task, optimizer MSDOS $250. 

MBP COBOL has screen control, strong 
doc, 74 interm., fast. MSDOS $695. 


SUPPORTPRODUCTS 


BASIC DEVELOPMENT SYSTEM - 
(BDS) for BASICA; Adds Renum, 
crossref, compress ... $115. 

PLINK-86 for Overlays, most lang., 
segment control. MSDOS $345 

PROFILER-86 - faster programs 
with less work. Learn quick, sym¬ 
bolic, All Lang. MSDOS $125 

SCIL - Source Librarian to manage 
Versions, Doc, Minimize disk 
space, confusion. MSDOS $335 


“C” LANGUAGE 


MSDOS' C86-8087, reliable call 

Instant C - Inter.. fast, full 500 

Lattice 2 1 - improved call 

Microsoft C 2 x 329 

Williams, debugger, fast call 

CPM80: Ecosoft C-now solid, full 225 
BDS C - solid value 125 

MACINTOSH: Softworks 365 

Megamax-object, full 295 

Consulair’s MAC C 295 


Compare, evaluate, consider other Cs 


BASIC 


Active Trace-debug 86/80 75 

BASC0M-86-Microsoft 8086 279 

BASIC Dev't System PCDOS 115 

BetterBASIC - 640K PCDOS 185 

CB-86-DRI CPM86 439 

Prof BASIC Compiler PCDOS 89 

Databurst - screens MSDOS 215 

SCREEN SCULPTOR PCDOS 119 

Ask about ISAM, other addons for BASIC 


SERVICE 


ADVICE - We help choose a 
product to fit your work. Even 
if you don't know of a product, 
we’ll help. 


EDITORS Programming 


OUR 

RUNS ON PRICE 

BRIEF-Intuitive, flexible PCDOS 195 

C Screen with source 86/80 75 

Epsilon - like EMACS PCDOS 195 

FINALWORD-for manuals 86/80 215 

MINCE-like EMACS PC/80 149 

PMATE-powerful 8086 195 

VEDIT-full. liked 86/80 119 


UNIX PC 


COHERENT-for "C" users PCIike 475 

COHERENT-NCI-Realtime PCIike call 

XENIX-plus Cto MSDOS PC 1295 

Ask about run-times, applications, DOS compatibil¬ 
ity, other alternatives. UNIX is a trademark of Bell Labs 


LANGUAGE LIBRARIES 


GRAPHICS: GraphiC-source in C 

MSDOS 

195 

GRAPHMATIC-3D FTN, PAS 

PCDOS 

125 

HALO-fast, full-all lang. 

PCDOS 

175 

FILE MGNT: BTrieve-all lang. 

MSDOS 

215 

Clndex + -source, no royal. 

8680 

375 

CTree-source. no royal. 

ALL 

375 

dbC ISAM by Lattice 

8086 

250 

db VISTA-Network" Structure 

MSDOS 

465 

PHACT-up under UNIX, addons 

MSDOS 

250 

OTHER: CUtil by Essential 

MSDOS 

139 

Greenleaf-200 + 

MSDOS 

165 

CSharp - Real-Time 

MSDOS 

600 

PORTABLE Cto PC. Mac. II 

Many 

125 

SOFT Horizons - Blocks 1 

PCDOS 

139 

SCREEN: CURSES by Lattice 

PCDOS 

125 

CView - input, validate 

PCDOS 

195 

MetaWINDOW - icons, clip 

PCDOS 

139 

PANEL-many lang, term 

MSDOS 

265 


Call for a catalog, literature, and solid value 

800 - 421-8006 


THE PROGRAMMER’S SHOP™ 

128- Rockland Street, Hanover, MA 02339 
Visa Mass: 800-442-8070 or 617-826-7531 MasterCard 


8517 


FORTRAN 


MS FORTRAN-86-Impr. 

DR Fortran-86 - full 77’ 
PotyFORTRAN-XREF, Xtract 


OUR 

RUNS ON PRICE 
MSDOS S 239 
8086 249 

PCDOS 165 


OTHER PRODUCTS 


Assembler & Tools - DRI 8086 

Atron Debugger for Lattice PCDOS 

cEnglish - dBase C MSDOS 

C Helper: DIFF, xref. more 86 80 

C0DESMITH-86-debug PCDOS 

MacASM-full. fast, tools MAC 

MBP Cobol-86 - fast 8086 

METAWINDOW - graph, fonts, clip PCDOS 
Micro: SubMATH-FORTRAN full 86 80 
Microsoft MASM-86 MSDOS 

MSD Debugger PCDOS 

Multilink - Multitasking PCDOS 

PC FORTH +-well liked MSDOS 

PFIX-86 Debugger MSDOS 

PL 1-86 8086 

Polylibrarian - thorough MSDOS 

PolyMAKE PCDOS 

PROFILER-flexible MSDOS 

Prolog-86-Learn. Experiment MSDOS 

SLK F - Copy Protection PCDOS 

SYMD debugger-symbols PCDOS 

TRACE86 debugger ASM MSDOS 


159 

395 

795 

135 

139 

100 

695 

135 

245 

85 

119 

265 

219 

169 

495 

95 

95 

125 

125 

150 

119 

115 


Note: All prices subject to change without notice. 
Mention this ad. Some prices are specials 
Ask about COD and POs. All formats available 
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CALENDAR 



MARCH 

March 4-7 

Interface 
Atlanta, GA 

Contact: Amy Marks, The In¬ 
terface Group, 617/449-6600 

March 12-14 

ACM Computer Science 

Conference 

New Orleans, LA 

Sponsor: Association for 
Computing Machinery 
Contact: Della T. Bonnette, 
University of Southwestern 
Louisiana, Lafayette, LA 
70504; 318/231-6284 

March 18-20 

COMTEL-85 
Dallas, TX 

Contact: Michelle Robertson, 
International Computer and 
Telecommunications Confer¬ 
ence, 214/458-7011 

March 20-22 

Fourth Annual Phoenix 
Conference on Comput¬ 
ers and Communications 
Phoenix, AZ 

Sponsor: IEEE-CS 
Contact: IEEE PCCC-85, P.O. 
Box 37125 C, Phoenix, AZ 
85069 

March 21-24 

Comdex/Winter ’85 
Anaheim, CA 

Contact: Amy Marks, The In¬ 
terface Group, 617/449-6600 

March 22-24 

3rd Annual Maryland 
Computer Show & 
Software Exposition 
Baltimore, MD 

Sponsor: CompuShows 
Contact: CompuShows, Inc., 
P.O. Box 3315, Annapolis, 

I MD 21403; 800/368-2066 


March 25-27 

Symposium on Principles 
of Database Systems 
Portland OR 

Sponsors: ACM SIGACT and 
ACM SIGMOD 
Contact: Seymour J. Gins- 
burg, University of Southern 
California, Los Angeles, CA 
90089-0782; 213/743-5501 

March 25-28 
IEEE Infocom 85 
Arlington, VA 

Sponsor: IEEE 
Contact: IEEE Infocom 85, 
P.O. Box 639, Silver Spring, 
MD 20901; 301/589-8142 

March 25-28 

1985 IEEE International 
Conference on Robotics 
and Automation 
St. Louis, MO 

Sponsor: IEEE 
Contact: T. Lozano-Perez, 
MIT A. I. Lab, 545 Technology 
Square, Cambridge, MA 
02139 

March 26-28 
Comdex in Japan 
Tokyo, Japan 

Contact: Milton Bems, The 
Interface Group, 800/325- 
3330 or 617/449-6600 

March 30-April 2 
10th West Coast Com¬ 
puter Faire 
San Francisco, CA 

Sponsor: Computer Faire, Inc. 
Contact: Bill Littlefield, Com¬ 
puter Eaire, Inc., 181 Wells 
Avenue, Suite 201, Newton, 
MA 02159; 800/826-2680 or 
617/965-8350 

March 31-April 3 

Softcon ’85 
Atlanta, GA 

Contact: Bill Mahan, 800/ 
841-7000 or 617/739-2000 


APRIL 

April 1-4 

SOFTCON/SPRING 
New Orleans, LA 

Contact: Northeast Exposi¬ 
tion, 822 Boylston Street, 
Chestnut Hill MA 02167; 
617/739-2000 

April 14-18 

Computer Graphics 85— 
Sixth Annual Conference 
and Exposition 
Dallas, TX 

Sponsor: NCGA 
Contact: NCGA, 8401 Arling¬ 
ton Blvd., Suite 601, Eairfax, 
VA 22031; 703/698-9600 

April 14-18 

CHI 85: Conference on 
Human Factors in Com¬ 
puting Systems 
San Francisco, CA 

Sponsor: ACM SIGCHI 
Contact: D. Austin Hender¬ 
son, Jr., Xerox PARC, 3333 
Coyote Hill Road, Palo Alto, 
CA 94304 

April 15-17 

Conference on Software 
Tools 

New York, NY 

Sponsor: Polytechnic Institute 
of New York in cooperation 
with ACM and IEEE TCSE 
Contact: Martin L. Shooman, 
Polytechnic Institute of New 
York, 333 Jay Street, New 
York, NY 11201; 
212/643-5174 

April 20-21 

10th Annual Trenton 
Computer Festival 
Trenton, rfll 

Sponsors: Amateur Computer 
Group of New Jersey, et al 
Contact: Department of Elec¬ 
tronics Engineering Technol¬ 



ogy Trenton State College, 
Hillwood Lakes CN 550, 
Trenton, NJ 08625; 
609/771-2487 

April 23-25 

Federal DP Expo and 
Conference 
Washington, DC 

Contact: Amy Marks, The In¬ 
terface Group, 617/449-6600 

April 23-26 

UNIX SYSTEMS EXPO/85 
San Francisco, CA 

Sponsor: Computer Faire, Inc. 
Contact: Sally O’Neill, Com¬ 
puter Eaire, Inc., 181 Wells 
Avenue, Suite 201, Newton, 
MA 02159, 800/826-2680 

April 25-28 

4th Annual New York 
Computer Show & Soft¬ 
ware Exposition 
Long Island, NY 

Sponsor: CompuShows, Inc. 
Contact: CompuShows, Inc., 
P.O. Box 3315, Annapolis, 
MD 21403; 800/368-2066 

April 25-28 

4th Annual Virginia Com¬ 
puter Show & Software 
Exposition 
Virginia Beach, VA 

Sponsor: CompuShows, Inc. 
Contact: CompuShows, Inc., 
P.O. Box 3315, Annapolis, 
MD 21403, 800/368-2066 

April 30-May 2 

AI and Advanced Com¬ 
puter Technology Confer¬ 
ence/Exhibition 
Long Beach, CA 

Sponsor: Tower Conference 
Management Company and 
Digital Design Magazine 
Contact: Tower Conference 
Management Company, 331 
West Wesley Street, Wheaton, 
IL 60187; '312/668-8100 
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Take control of your computer. 



Backup powerfor peace 
of mind and memory. 

Backup Power Source 1 

• delivers up to 225 watts @ 120V.AC 

• 40 minutes of power at 50% load 

• visual and audible power interrupt alarm 

• fast automatic switching 

(Within 6 milliseconds of peak ivltage detection) 

• 2 Outlets 

• AC surge suppressor 

• 3 stage noise filter 

• thermal output protection 

• IEC power connector 

• attractive metal enclosure 

• 3*4 " high, 16" wide, 11" deep 

$379 95 complete 

Backup Power Source 2 

All the features of Power Source 1 plus: 

• 6 outlets controlled by front switches 

• switchable visual and audible alarm 

• 10 amp master switch circuit breaker 

• cross suppression between all 6 outlets 

• optional 2 hour auxiliary power pack 

$499 9 5 complete 

Auxiliary Power Pack 

• 2 hours of power at full load 

• plugs directly into either of our backup units 

• includes 6 rechargable 12 V power cells 

• backup units keep power cells at full charge 

• heavy duty power cable 

• 314" high, 16" wide, 11" deep 

$ 299 95 complete* 



The Expanders 

Control power and expand 
with floppy or hard disks. 


Power Expansion 1 

• 1 stage noise filter 

• AC surge suppression 

• IEC power connector 

• attractive metal enclosure 

• 3*4" high, 16" wide, 11" deep 

• optional internal power supply 

• optional floppy and hard disk drives 


Power Expansion 1. $l49 95 * 

w/Intemal Power Supply. $219 95 ’ 

w/Power Supply, DS/DD Drive, All Cables 
and Instructions. Expands XT 
or Compatible.* 34Q 95 * 


w/Power Supply, Half Height 10M Hard 
Disk Drive, All Cables and Instructions. 
Expands PC or Compatible . .. 


20M Drive 


$1449 95 * 


Power Expansion 2 

All the features of Power Expansion 1 plus: 

• 6 outlets controlled by front switches 

• 10 amp master switch circuit breaker 

• LED ground and line indicators 

• 3 stage noise filter 

• cross suppression between all 6 outlets 

• optional internal power supply 

• optional floppy and hard disk drives 


Power Expansion 2. $199 95 ’ 

w/Intemal Power Supply. $269 95 * 

w/Power Supply, DS/DD Drive, All Cables 
and Instructions. Expands XT 
or Compatible.tf^QQ 95 * 


w/Power Supply, Half Height 10M Hard 
Disk Drive, All Cables and Instructions. 


Expands PC or Compatible . . . j 
20M Drive. $l499 95 * 



The Controllers” 

Controlpower, peripherals, 
spikes, and glitches. 

Power Control 1 

• 4 outlets control computer and 3 peripherals 

• AC surge suppressor 

• attractive metal enclosure 

• 1 *4" high, 16" wide, 10" deep 

$69 "complete? 

Power Control 2 

All the features of Power Control 1 plus: 

• 10 amp master switch circuit breaker 

• 1 stage noise filter 

• IEC power connector 

$S9 95 complete* 

Power Control 3 

All the features of Power Control 1 & 2 plus: 

• illuminated switches 

• 3 stage noise filter 

• cross suppression between all 4 outlets 

$ 1 29" complete* 

*All prices suggested retail. 

Available at fine computer stores everywhere, 
or by mail or phone. MasterCard and 
Visa accepted. Dealer inquiries invited. 

Relax 

Technology 

The company that works 
so you can relax 
and get down to business. 

3101 Whipple Rd. #25 
Union City, CA 94587 
415/471-6112 



5 individual switches 
give you control over y 
peripherals 


Master switch, 
turns computer and 
all peripherals on or off 
at the same time 


Our most 
powerful AC line 
filter system keeps' 
spikes, surges and 
glitches under control 


Poiver indicator 


L.E.D. ground and 
line indicators 


Optional 10M hard disk 
or optional DS/DD floppy 


'Organizes power wires 
6 cords in — 1 cord out 
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Engineering 

Excellence 


DESIGNED BY 


Data £omniunications 


CROSSTALK IS A TRADEMARKOF 
MICROSTUF, INC., ATLANTA, GEORGIA 


DATE 



CIRCLE NO. 167 ON READER SERVICE CARD 


CROSSTALK IS AVAILABLE FOR 
MOST SMALL BUSINESS 
COMPUTERS 




















Introducing the Hercules" Graphics Card 
for the technical user. 


OK. We confess. The 
Hercules Graphics Card in 
the picture above isn’t a 
special version for the tech¬ 
nical user. 

In fact, it’s exactly 
the same as the standard 
Hercules Graphics Card 
running programs like 1-2-3™ 
and Symphony™ in more 
than 100,000 IBM® PCs. 

We just wanted to make 
the point that the Hercules 
Graphics Card is not only 
big with business users—it’s 
also the most popular high 
resolution graphics card for 
the technical user. 

Why? We run more 
software than anyone else. 

The Hercules Graphics 
Card is supported by more 
technical software than any 
other hi-res graphics card. 
There are word proc¬ 
essors that 
can produce 
publication 
quality documents with 
mathematical formulas. 

There are programs 
that enable your PC to 
emulate a graphics terminal 


SyB, 


M «y* 




and mainframe graphics 

SOftWL ii. 

There are toolkits of 
graphics utilities that can be 
linked to popular program¬ 
ming languages. 

There are CAD pro¬ 
grams that can provide 
features normally associated 
with $50,000 systems. 

And we supply free 
software with 
each card to do 
hi-res graphics 
with the PC’s 
BASIC. No one else does. 

Hardware that set the 
high performance standard. 

When we introduced the 
Hercules Graphics Card in 
August, 1982, it set the 
standard for high resolution 
graphics on the PC. 

But we didn’t stop there. 
In the past two years, we’ve 
continually refined the 
original design. 

Tbday’s Graphics Card 
gives you two graphics 
pages, each with a resolu¬ 
tion of 720h x 348v, and a 
parallel printer port- 
standard. 



A 2K static RAM buffer 
elegantly eliminates scrolling 
flicker. And our exclusive 
safety switch helps prevent 
damage to your monitor. 

Convinced? Good. Now, 
how about a little color? 

Should you want IBM 
compatible 
color graphics 
for your sys¬ 
tem, then the 
new Hercules Color Card is 
the smart way to go. 

It gives you a parallel 
printer port and a size small 
enough to fit in one of the 
XT’s or Portable’s short slots. 

And both Hercules 
cards are compatible with 
the new AT™ and backed by 
our two year warranty. 

Call 800 255-5550 E$t. 
403 for the name of the 
Hercules dealer nearest you 
and we’ll rush you a free-info 
kit. See why the company 
that made the first graphics 
card for the IBM PC still 
makes the best. 

Hercules. 

We’re strong on graphics. 


Address: Hercules, 2550 Ninth St., Berkeley, CA 94710 Ph: 415 540-6000 Tfelex: 754063 Trademarks/Owners: Hercules/Hercules Computer Technology, 1-2-3, 
Symphony/Lotus Development; IBM, AT/Intemational Business Machines 
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